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ABSTRACT 

The Science Career Awareness Training (SCAT) program 
proved effective as a means of increasirg knowledge afcoist science 
careers and interest in science as a career for students in the late 
elementary schccl grades (grades «*-6) . Ihus, the SCAT program 
influenced the knowledge and motivation bases of career choices. 
However, participants in the program tecame mors irdecisiie as far as 
career choices liere concerned. Amcng these students, certain 
stereotypic career-choice behaviors were already apparent suggesting 
that programs such as SCAT should start even earlier. The SCAT 
proaram uses a highly-interactive, cciputer-based system to provide 
information about science career areas. The infcrmaticn is presented 
in the form of 30-Binute dialogs. The dialogs present both printed 
information and photographs, as well as prcblem-scl ving experiences. 
The topics of the dialogs are: (1) science careers in general; (2) 
the engineer; (3) the chemist; {'4) the physicist; (5) the earth 
scientist; (6) -he biologist; (7) the aatheiatician ; (8) the social 
scientist; and (9) the health scientist. (Auth'or/BB) 
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A STUDY OF THE USE OF COMPoTERS IN THE DEVELOPMENT 
OF SCIENCE CAREER AWARENESS IN ELEMENTARY 
SCHOOL CHILDREN 



SUMMARY 



The fact that minority grouDs and women are underrepresented 
in science careers is an indisputable fact. In a recent study by the 
National Academy of Sciences they found that cf the 244,900 scientists 
holding doctorate degrees, only five percent were members of minority 
groups and nine. percent were women. The reasons for this underrepresenta- 
tion are numerous and complex. They are tied tc the very foundations 
of our culture, our educational and career guidance systems. It is but 
a single manifestation of the systematic and deeply ingrain-d pressures 
that are brought to bear upon members of minority groups and women to 
fulfill certain role expectancies in our society, including those found 
in the world of work. These roles are defined early in life, and the 
pressures, both overt and subtle, begin to shape the patterns of behavior 
so as to fit the model defined for them. 



The overall purpose of this project was to experimentally assess 
the effects of disseminating science career information via a unique 
computer-based system called the Science Career Awareness Training (SCAT) 
program to children in the upper elementary grades (4, 5, and 6). It was 
expected that by providing interesting and innovative interactive career 
dialogues and career simulation activities, all children, regardless of 
sex or race, would increase their knowledge and possible interest in 
science as a possible career. 



It was found that the SCAT program did in fact prove to be 
effective as a means of increasing knowledge about science careers and 
interest in science careers for students in the late elementary school 
grades. It. may be that such an innovative program should begin even 
earlier since stereotypic career behavior patterns seem to be already 
present in the students who participated in the study. Once a student 
enters school, his/her decisions begin to reflect these stereotypes so 
that by the time they enter secondar^^ school , many career options are 
aVready out of y^each unless drastic remedial measures are taken. Early 
intervention measures, such as SCAT, may slow down or even reverse these 
trends. 




A STUDY OF THE USE OF COMPUTERS IN THE DEVELOPMENT 
OF SCIENCE CAREER AWARENEi^S IN ELEMENTARY 
SCHOOL CHILDREN 



INTRODUCTION 



The fact that minority groups and women are underrepresented 
in science careers is an indisputable fdct. No matter what the source, 
the data to support this conclusion are consistent and irrefutable. In 
a recent study conducted by the National Academy of Sciences of the 
244,900 scientists who hold doctorate degrees, on''y five percent were 
members of minority groups and nine percent were wom'm. Of those scien- 
tists in the study classified as minor-ity group members, only 15 percent 
(of the five percent) wer'e Black. Of the women scientists included in 
the survey, 75 percent (of the nine percent) had their degrees in biologi- 
cal and social sciences. 



The reasons for this underrepresentation =ire numerous and com- 
plex. They are tied to the very foundations of our culture, our educa- 
tional and our career guidance systems. It is but a single manifestation 
of the systematic and deeply ingrained pressures that are brought to bear 
upon members of minority groups and upon women to fulfill certain role 
expectancies within our society, including those found in the world of 
work. These roles are defined very early in life and the pressures, both 
overt and subtle, begin to shape the patterns of behavior of the indivi- 
duals so as to fit the model defined for them. 



In examining the problem of the disproportionately low repre- 
sentation of minority groups and women in science it is apparent that 
the career choices are not made when entering college. Rather, it seems 
that career decision-making is a continuing and iterative process begin- 
ning early in life and continuing through our adult years (Borow, 1966; 
Lazarsfeld, 1931 ; Super, 1957; and Tiedeman and O'Hara, 1963). Thus, if 
career selection is to be influenced, such an infi uencing process must 
begin in the early formative years. However, until recently, very little 
h^d been done in career education at the elementary school level. The 
few programs and materials which have been tried are not based on solid 
and fundamental knowledge concerning the development of career interests, 
aptitudes, attitudes, and ambitions of young children since little is 
known about these most basic issues. 



Philip Rever (1973) in a recent review of the research concern- 
ing the factors influencing the development of scientific and technical 
careers during the educational years reported that despite the efforts 



of researchers such as Roe (1952, 1957, 1961), Coolev (1958, 1963), 
Eiduson (1952), and Super (1957a, 1957b, 1963), very^ little is known 
about the relationship of a child's area of interests, ability 
levels, or aspirations and success in p^^eparing for ana entering 
scientific occupations. More specifically, lirtle is known about the 
effects of schooling; personality; environment to include the 
influence of social class, ccmriiuni ty , religion, family structure; 
interests; and, levels of cognitive development on stimulating a young 
child's interest (especially children grades K-S) in scientific 
and technical careers. In addition, in his review of career develop- 
ment research in progress at the time of his study, Rever reported that 
few studies were being conducted to explore the nature of career 
development of scientists and technicians during the school years, 
and more specifically no studies were being undertaken to assess the 
natui^e of career development of minorities and women in the sciences. 



An extensive review of the research published since Rever's 
study confirms his findings. Though some research has been undertaken 
during the lasi few years Tn the assessment of young children's 
attitudes toward science (Motz, 1970; Ralph, 1972), the vocational 
development of children in the early year: of schooling (Fulton, 1971; 
Vondracek and Kirchner, 1974; Ansell and Hansen, 1971), the effect 
of vocational information on career development of elementary school 
children (Harkness, 1973), and a review of research on developing 
science carevirs (Eiduson and BeckmdP, 1973), few defin^itive and 
supported conclusions can be presented concerning tne factors 
influencing a young child's career development and specifically 
the development of interests and attitudes toward science careers. 



Computer-Aided Career Counseling 

One promising area of research in career education that was 
not reviewed by Rever is the use of corrtputers to assist in the guidance 
process. Since the late 1960's over 30 different computer-based guidance 
information systems have beeii devised to serve the education and 
career information needs of secondary school students (Harris, 1974). 
Harris found that in general these syste-^.s were built upon the notion 
that the more information a high school student has concerning careers, 
the better his or her vocational choice. 



Because of its large memory capacity and ability to acces: 
and retrieve a vast amount of stored information, the computer offers 
numerous benefits to the student and the counselor. First of all, the 
computer becomes a primary source of information that is always there 
for all students according to their individual needs, inter-ests, and 
avenues of inc'jiry. Besides accessibility: the computer offers to all 



students any part of its stored information without bias or partiality. 
In th's capacity the computer can meet the user (or learner) at his or 
her own level utilizing a variety of learning resources to include 
visual graphics, randomly-accessed audio and visual displays, rapid 
feedback, and diagnostic and prescriptive responses to student 
inquiries. Most importantly, the computer disseminates information 
in both an untiring and nondiscriminating fashion. The computer 
can respond equally effectively to a career question whether it has 
been asked once or a thousand times witnin the course of an hour. Of 
particular relevance to this study, the data provided by the computer 
are consistently accurate and Uiichanged regardless of the race or sex 
of the child requesting the information. In addition, when used in 
the "interactive mode", the student becomes an active participant rather 
than a passive observer. 

Despite the potential usefulness of computers ir guidance 
and counseling, at last count only seven direct inquiry systems were 
in operation (Bowlsbey, 1975). Bukoski and Korotkin (1975) reported 
in their survey of computer use in secondary schools that only about 
9% of the schools surveyed used a computer in a "counseling and guid- 
ance" process. In addition, there are several systems at the post 
secondary school level developed by the U.S. Army (Conmy, Tiedeman, and 
Korotkin, 1973), and U.S. Navy (Rafacz, 1976) and the U.S. Department 
of Labor (U.S. Department of Labor, 1977). Though each system has its 
own unique characteristics, in general all of them serve to disseminate 
information about vocations, careers, and educational opportunities. 
In addition, all of the school-based systems have as their target popu- 
lation students in the later educational years (grades 7-12+) . In a 
recently completed review of the literature by P. C. Cairo (1977) only 
one elementary school project was identified and that had to do with 
simulated games and their implication for guidance (Brown and MacDougall, 
1971}. A review of the proceedings of the IFIP Second World Conference 
on Computers in Education (International Federation of Information 
Processing, 1975) turned up no projects in computer-aided counseling 
aimed at the elementary grades. 

It would appear that until the current study was initiated, 
no computer-based system had been devised to assist in the process of 
information dissemination specifically in the elementary schools, nor 
had any research been conducted to indicate whether such an approach 
would have a demonstrated impact on elementary students who are at 
that critical period when they are just beginning to explore the 
question of who they are and hat the world of work is all about. 



APPROACH 



The SCAT System 

Richard A, Gibboney Associates, Inc., in collaboration with 
the Moncgomery County Puolic School Systen^ developed and conducted a 
unique computer-based system called the Science Career Awareness 
Training (SCAT) Program, SCAT involves the utilization of computer 
technology to provide upper elementary school students the opportunity 
to explore, on an individual basis, selected careers in science and 
their possible inte' .st in them. This experimental process for career 
awareness training utilizing the computer brings together computer 
technology, science education, and career education. As pointed out 
in the Introduction, the application of comnuters to the counseling 
process is not new or unique. However, the utilization of the computer 
in the interactive mode as an information source and the application 
at the elementary school level does set this program apart from any 
of the work conducted previously or, to our knowledge, currently 
under development. 

It was intended that the info^Tiation gained from the inter- 
action with the computer would enrich and enhance any information 
about these science careers previ ously obtained through experience or 
contact; and substitute for such experiences for those children who 
have little or ro knowledge about science, the scientific method, and 
the broad spectrum of science careers. It was thought that this latter 
group might well include a disproportionately high number of women 
and members of minority groups in view of the fact that minorities 
and women are uniquely faced with numerous social and cultural 
barriers that tend to exclude them from fully exploring many career- 
opportunities. To succeed. Black, Mexican American, Oriental, or 
Native American children must not only master their own language and 
cultural patterns but must develop the verbal and social skills deemed 
important by a predominantly white middle class culture. As a result, 
minority children tend to be viewed as holding less potential for 
educational and vocational pathways held in high esteem by American 
society. Likewise, women must overcome the influences of stereotyping 
in occupations that are transmitted during their early attempts to 
identify an appropriate sexual role. Obviously, society is quick to 
teach the very young that a woman's proper place is in the home, behind 
the counter, at the bedside in a hospital, or in front of a typewriter. 

The overall purpose of the project was to experimentally 
assess the short-term and long-range effects of disseminating science 
career information via a computer-based system to children in the 
upper elementary grades (grades 4, 5,6), It was expected '. -^at by 
pr'^ iding interesting and innovative career dialogues and career 
S". lation activities, all children regardless of sex or race would 
increase their knowledge and possible interest in science as a career. 
Several important issues in career decisionmaking were considered in 
this research. 
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The first consideration was that elementary students were 
introduced to the field of science and to science careers through 
interactive scier:e career dialogues which included science-oriented 
problem-solving simulations. Consistent with the psychological 
characteristics of a child at this stage of cognitive development 
(ages 10-12), the computer-based science career dialogues and problem 
simulations were highly "interactive" requiring a high degree of active 
participation from each of the students. To introduce the students to 
the world of science, participants in the research interactively accessed 
a^series of science dialogues and simulations averaging about thirty 
minutes in length and covering eight science career areas. The nine 
dialogues describe : 

• The world of Science and science careers in general 

• The work of the Engineer 
9, The work of the Chemist 

• The work of the Physicist 

• The work of the Earth Scientist 

• "The work of the Biologist 

• The work of the Mathematician 

f The work of the Social Scientist 

• The work of the Health Scientist 

Each of the science career dialogues provides approximately 
thirty minutes of student contact, time un the computer system, "hey are 
written in Coursewriter II on the Montgomery County School System's IBM 
370-158 and are presented via a cathode ray tube display with both a 
typewriter keyboard and light pen for input. The system offers the 
student the opportunity to interactively access information about each 
field of science in terms of four dialogue components. The information 
provided by these components are: 1) an introduction to the science; 
2) information about careers in that science; 3) additional information 
on career opportunities; and 4) simulated problem-solving experiences 
which are associated with scientists in that discipline. The system 
gives the student information covering each of these professions through 
verbal (printed text depicted on the computer's cathode ray terminal), 
visual (a collection of "non-stereotyped" science related photographs 
keyed to the dialogues, depicting scientists at work), and problem- 
solving (the solving of simulated science problems with the guidance of 
the computer) experiences. Included are each profession's work and job 
responsibilities; the kinds of people a scientist works with; the places a 
scientist works; and the type of scientific problems that they might 
solve as part of the"r profession (Appendix A presents excerpts from 
"Tne World of Biologists'^ to illustrate the dialogues). A student 
was considered to have participated in the program after he or she had- 
completed the introductory dialogue and any three of the science career 
dialogues during the school year. 



A second consideration for this research effort was exploration 
of tne relationship between a child's level of cognitive developinent and 
the growth and development of career awareness and career aspirations 
for occupations in science and technology. Toward this end, the research 
involved a cross-sectional study of children at three grade levels 
(grades 4-5-6) with the purpose of the investigation to experimentally 
assess the differences in knowledge and interest in science careers ox 
children varying from ten througn twelve years of age. This grade/age^ 
range is of particular significance since children during this time are 
experiencing transitional cognitive development as they move from 
cognitively operating at the concrete level to more formal and abstract 
levels of thought (Inhelder and Piaget, 1958). 

A third consideration involve:^ the possibility of a differential 
effect of an individual's mastery, and hypothetical ly his/her improved 
confidence and interest in the area of mathematics, on his/her interest 
and awareness of science as a car'eer. It can be hypothesized that a 
student's interest in science may be directly a-^fected oy his/her level of 
mastery of Mathematical operations. Students who have experienced 
success in mathematics may be mot e likely to investigate and generate 
interest in scientific areas, 'o date there '.as been no research at 
the elementary school level that has explored the relationship of 
demonstrated skill in mathematics and the development of interest in 
science and the work of scientists. Tnerefore, a third major purpose 
of this stLdy was to explore the effe tiveness of SCAT in increasing 
interest in science careers for students identified as outstanding in 
math skills and, likewise, for students identified as deficient in math 
skills. 

Tne fourth consideration, though not a primary focus of the 
research, was the possibility that the data collected during the study 
would offer some additional insights on how various occupations are 
perceived by elementary school students. Of particular interest was the 
question of sex or race stereotyping, i .e., are some occupations consistently 
favored or ignored by particular segments of the population? Such behavior 
would suggest a stereotyped view of that occupation or job--either by 
race or sex. 

Tiie fifth, and probably the most important consideration for 
this research, was the selection of tne target population. Since the 
focus of this research effort was the development of effective methods 
to introduce members of minorities and women to the world of science, 
elementary schools from Montgomery County Public Schools that have a 
high proportion of minority studencs were selected for this study. It 
was the purpose of th": research to explore tne effects of a nonjudge- 
mental and unbiased computerized system of information dissemination to 
expand the knowledge levels of all students and to motivate students who 
might ordinarily not be considered as possessing potential for entrance 
into college-bound and science-oriented educational programs at the 
junior or senior hign school level. In essence, the-, research was expected 
to demonstrate that many students may develop an interest in pursuing 
a science career, if introduced to that career possibility in an effec- 
tive way and at an appropriate time during their educational years. 

-6- 
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Overview of SCAT Program Implementation 



The SCAT program encompassed two academic years (1975-76 and 
1975-77). The two-year period allowed for the development of SCAT 
dialogues and instruments to measure key variables. It provided adequate 
exposure to the SCAT dialogues and an opportunity to assess both the 
shcrt-ten?. ard long-term effects of the program. 

The SCAT project was initiated on June 1, 1975. It began 
with the design, writing, programming, pilot testing and refining of 
t-^e SCAT dialogues. Initially, SCAT consisted of eight dialogues: 
one dialogue on the general world of scientific work plus separate 
dialogues for the work of the engineer, chemist, physicist, earth 
scientist, biologist, matheniatician and sociologist. A second aspect 
c"" the project proceeded concurrently with the dialogue development: 
the development and/or adaptation of instruments to measure key vari- 
ables. Within seven, months the initial dialogue and instrument develop- 
rr^ent phase was completed. 

Actual implementation of the SCAT system within the schools 
Degar. -"n January 1975. Orie-^tation sessions were held for the principals 
and adrr.in^^strators, and wc^ snops were held for the teachers and other 
^e-evant personnel from the schools. Upon completion of the orientation 
an: trair^.ing, baseline data (pretests) were coll ected from a_lj_ s _dents 
['zztr. SCAT and NO-SCAT or control students) involved in the study. 

Students in the SCAT group then received a general or'ientation 
to the program and the use of computer terminals. The research staff 
took eacn SCAT student on an individual basis through the introductory 
d":alogue concerning the use of the computer and a general introduction 
to science careers. Following this orientation, each student was required 
to choose and complete any three of the seven available dialogues on 
scecific science occupational areas. These dialogues were completed 
ever a period of four to six weeks by the students, working on their own 
and being sent to the terminal by the classroom teacher. Students were 
perrrtitted to drop each c alogue after the introduction and to choose 
another if he or she had no interest in that area. The completion of 
tnree full dialogues fulfilled the study requirement. At the end of 
three dialogues the student was not permittedto continue during the 
^irst year thus exposure to SCAT was kept constant for all students. 

During the period of student exposure to the SCAT dialogues 
scne niinor modifications were made to the test instruments. Once all 
SCA^ students had completed three dialogues, the revised test instruments 
were adini ni stered to both the SCAT and control students. The pretest/ 
Dcsttest time interval varied from six to eight weeks, keeping the 
i'^.terval the same for all students within a given grade. 

The surxier of 1975 allowed time for analysis of the first 
yea" data and reflection on student reactions to SCAT and the test 
'"sti^'jr.ents. Eased on this experience, several modifications to the 
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program were made. First, the computer experience during the first 
year led to modifications in the science career dialogues. The major 
changes consisted of broadening the "Sociologist" dialogue to "Social 
Scientist" and adding a new dialogue on ''Health Scientist". Minor 
dialogue changes involved replacement of vocabulary and the addition 
and/or revision of simulated work samples. Secondly, the data collection 
test/retest instruments were revised. All changes were completed prior 
to the beginning of the second school year (1975-77). 

The second phase of SCAT began in January 1977, following the 
same implementation procedures. Several new schools whicfi had been 
added to the program received an orientation similar to that given to 
the first-year schools. All students, including new students and 
those who haa participated in 1976, were given the revised pretest 
instruments. New SCAT students were taken through the introductory 
dialogue concerning the use of the computer and a general introduction 
to science careers. Then, each new SCAT student completed three dia- 
logues and each SCAT student who had participated in the first year 
completed three additional dialogues. At the clc:>e of the project, all 
students (both SCAT and control) were given the posttest instruments. 

The description presented above was intended to provide the 
reader with an overview of the SCAT program implernentation. The follow- 
ing ?;prtion, Research Design, presents a detailed description of the 
research g'^als and hypotheses, evaluation design, sample selection, 
measurement of key variable- and analyses of the data. 
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RESEARCH DESIGN 



The primary goal of this research was to evaluate the effective- 
ness of SCAT in providing students with accurate information about careers 
in science as a basis for making mature, knowledgeable career decisions- 
Secondary goals were to evaluate the effectiveness SCAT in increasing 
student interest in science as a career, increasing i>cudent caree^^ 
maturity including their career choice realism, and decreasing the 
effect of cultural career stereotypes on selection of science careers. 
Finally, it was of interest to examine the relationship of the factors 
mentioned above to each other. 

Hypotheses 



Specific research hypot':"eses related the research goals 
were constructed as follows: 

Concerning Knowledge About Science Careers : 

Students who are exposed to the SCAT dialogue^ are more 
likely to have greater knowledge about science careers 
than those who are not exposed to SCAT dialogues. 

The knowledge gap between males and females and between 
whites and minorities is more likely to be decreased for 
students who are exposed to the SCAT dialogues than for 
those who are not exposed to the SCAT dialogues. 

Concerning Interest in Science as a Career : 

Students who are exposed to SCAT dialogues a^e more likely 
to express interest in science as a career than those who 
are not exposed to SCAT dialogues. 

Concerning Career Maturity : 

Students who are exposed to SCAT dialogues are more likely 
to increase in career maturity than those who are not ex- 
posed to SCAT dialogues. 

Concerning Cultural Career Stereotypes : 

Students who are exposed to SCAT dialogues are less likely 
to select a career according to cultural career stereotypes 
than these who are not exposed to SCAT dialogues. 



C oncerning Realism of Career Choice : 



Students who are exposed to SCAT dialogues are more likely 
to make realistic career choices than those who are not 
exposed to SCAT dialogues. 

Concerning Interrelationships Among the Variables : 

The relationship between knowledge about science careers and 
interest in science as a career and between knowledge and 
career maturity is likely to increase over time as students 
acquire more knowledge about science careers. Also, there 
is a positive relationship between competency in mathematics 
and knowledge about .science careers, interest 1n science 
a career and career' maturity. 



Evaluation Design 

The research methodology was designed to test the hypotheses 
Slated above. The original experimental design for the evaluation was 
a simple treatment (SCAT versus NO-SCAT students] by. grade (4th versus 
5th versus 5th) by sex (male versus female) by race (white versus 
minority) design as shown in Figure 1. 



D 
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Figure 1. Experimental design for evaluation of the SCAT 
program. 

The program effects were to bo asce^^tcined by test-retest (pre/po3t; 
measures of key variables. 

..n. 16 
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Sample Selection 



The experimental design presented above placed certain 
constraints ^.pon the selection of sample schools. The primary con- 
straint related to the fact that one of the groups at which the program 
was targeted was minority students. Thus, it was decided to oversample 
that segment of the school population so the percentage of minority 
students in the program was intentionally higher than the percentage 
of minority students in Montgomery County. It should be noted that 
for the purposes of this study the Montgomery County Public School 
System's definition of "Minority" is used to include Blacks, Mexican 
Americans, Spanish Surname and East Asians. The term "White" includes 
all oiher students. 

To maximize this concentration .of minority group members in 
the Sample, schools were selected in geographic areas of Montgomery 
County having a high proportion of low and middle income residents. 
Four experimental schools were selected at random from a candidate 
list of schools. Four additional schools similar in ethnic and minority 
composition^ socioecononiic status, and standardized test scores in 
reading and mathematics were selected as NO-SCAT or control schools. 

^everal schOu-'^i \tz the area already had Computer-Assisted 
Instruction (CAI) terminals for use in a mathematics program. The 
experimental and control samples each contained two such schools. 
The CAI mathematics program was remedial in nature and thus had to be 
taken into consideration in the study design. Rather than being con- 
sidered an independent variable, participation in the CAI mathematics 
program was a controlled variable with participants equally represented 
in the experimental and control groups. In this way, familiarity with 
computer use and need for remediation in mathematics would be approxi- 
mately equal for both groups. 

In addition to assessing the effectiveness of SCAT on members 
of minority groups and females, the study also attempted to examine 
the differences in knowledge and interest in science careers of children 
of varying ages. ThuSs the study population consisted of a cross- 
section of children at three grade levels (4-5-6) within the selected 
schools. 

One unanticipated problem over which we had no control 
occurred at the end of the first year of data collection. Because of 
the nature of the study, i.e., a concentration on the effectiveness of 
science career awareness training on women and members of minority groups, 
the schools in the study had been selected on the basis of high minority 
enrollment. During the summer between the first and second years of 
the project, a desegregation plan was implemented in Montgomery County, 

.Maryland, to achieve better racial balance in the elementary schools. 

'v^Since the study had deliberately chosen schools with high minority en- 
rollments, two of the four experimental schools and two of the four 
control schools were affected by the desegregation plan and by school 
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closings. The two new experimental schools selected for the study 
were those in which the majority of the previous program participants 
were assigned. The overall impact o^ this change was a reduction in 
sample size of those children who participated in the program for the 
full two-year cycle of the project. Nevertheless, a sufficiently large 
sample size was retained so as to make all the data analyses meaningful 
and valid. 

A3 designed, the sixth grade students left the program after 
the first year and a new group of fourth grade students entered the 
program after the first year. Thus, only the fourih and fifth grade 
students from the first year could have two years of exposure to SCAT. 
Two-year data were collected on 75 percent of the SCAT and 53 percent 
of the NO-SCAT students in the first-year fourth and fifth grade groups, 

Three distinct samples emerged from the study: 

• The 1976 3-dialoque sample included all stjdents who 
participated in the study during itr first year. 
These students were in the 4th, 5th and 5th grades 
in 1976. ihe SCA"^ students selected and experienced 
three of the seven science dialogues; NO-SCAT students 
were not exposed to the dialogues. This sample was 
useo to evaluate the short-term and long-term e'I'fects 
of exposure to three SCAT dialogues. 

• The 1976-77 6-dialogue sample consisted of all students 
who participated in the study for two years. These 
stud'ints started the study in 1976 in the 4th and 5th 
grades and ended it in 1977 in the 5th and 6th grades 
respectively. All SCAT students se^^ected and experienced 
six of the eight science dialogues; NO-SCAT students were 
not exposed to the dialogues. This sample was cf primary 
importance since it alone provided the basis fcr an evalu- 
ation of the impact of exposure to the complete SCAT 
program. SCAT program effects were expected to be most 
dramatically demonstrated for this group. 

© The 1977 3-dialogue sample ii^.Ctiided all students who 
participated in the study for t\iz fir'^t time in 1977. 
These students were in the 4th, 5:h and 6th grades in 
1977. SCAT students selected and experienced three of 
the eight science dialogues while NC-SCAT students were 
not exposed to the dialogues. This sa^^ple p^^ovided a 
basis for validating the short-teriH effect cf exposure 
to three SCAT dialogues. 
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The total pun^ber of students in each of the three samples 

follows: 



Sample SCAT NO-SCAT 

1976 3-dialogue 345 294 
1976-77 6-dialogue 175 109 

1977 3-dialogue 192 253 

Table 1 presents the final sample sizes on whicn analyses were performed 
by grade, by sex and by race. 

Table 1. Sample sizes on which data ancilyses were performed. 









SCAT 






Mil 


f r AT 






Male 


Femal e 


White 


Mi nori ty 


Male 


Femal e 


White 


Mi nori ty 


1975 3-dialogue 


















Grade 4 


56 


59 


59 


45 


36 


58 


52 


32 


Grada 5 


62 


58 


78 


42 


36 


62 


67 


31 


Grade 6 


55 


55 


6£ 


42 


48 


54 


73 


29 


Total 


173 


172 


215 


130 


120 


174 


202 


92 


1976-77 5-dialoque * 


















Grade 4 


40 


43 


58 


25 


18 


32 


33 


17 


Grade 5 


5^ 


39 


59 


24 


17 


42 


42 


17 


Total 


94 


82 


127 


49 


35 


74 


75 


34 


1977 3-dialoque 


















Grade 4 


58 


61 


101 


18 


53 


55 


75 


33 


Grade 5 


19 


22 


35 


5 


33 


31 


53 


11 


Grade 6 


15 


17 


28 


4 


43 


38 


52 


19 


Total 


92 


100 


155 


27 


129 


124 


190 


63 



* Grade during first year of study. 
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Measurement of Key Variables 



It is often easier to conceptualize the key variables in a 
research stuay than it is to operationally define them, particularly 
when the study is geared to a population on which little previous 
research has been conducted. This was the case in the SCAT study- 
that is, since elementary school students were the target population 
and since most of the prior research in career awareness and decision- 
making had been conducted on secondary school students, there were 
few reliable instruments available. As a result, in most instances, 
the research team had to develop instruments by which the kev variables 
could be measured. The following section describes the development 
and or adaptation of instruments to measure key variables ."^nd the 
scores derived from them. (Final versions of the instruments developed 
by the research team are contained in Appendix B. ) 

Knowledge Abo ut Science Careers 

To operationally define knowledge about science careers for 
research purposes, the research team developed a 24-item test en- 
titled, "Knowledge About Science Careers" for use as the 1975 pretest 
instrument. This test, which utilized both matching and multiple- 
choice formats to elicit responses from the students, consisted of 
several items covering information from the "Introduction to the SCAT 
Dialogues" and several items devoted to each of the science dialogues. 
The same test, with some items slighly reworded, was used as the 1976 
posttest instrument. In 19"'7, the test was again revised, this time 
into a 25-item multiple-choice test. The revised test served as both 
the pretest and posttest instrument in 1977. 

For each test, the total test score was equal to the number 
of items answered correctly. Th.s, there were four distinct test 
scores : 



9 Pretest 1976 

• Posttest 1975 

• Pretest 1977 

• Posttest 1977 



In addition, three Knowledge Growth scores were derived from the raw 
sccr£S as follows: 



'75 pre to '77 post Growth score equaled the 1977 post- 
test total score minus the 1976 pretest total score. 
This represented growth in knowledge about science careers 
over a two-year period. It was used to compare those 
who had been exposed to the complete SCAT program (5- 
dialogues) with those who had no exDosure to SC'T. 
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» '76 pre to '77 pre Growth score equaled the 1977 pretest 
total score minus the 1976 pretest total score. This 
represented the long-term growth in knowledge about science 
careers and was used to compare those exposed to three SCAT 
dialogues to those who had no exposure to SCAT. 

e 76 pre to '76 post Growth score equaled the 1976 post- 
test total score minus the 1976 pretest total score. 
This represented the short-term growth in knowledge about 
science careers and was used to compare those exposed to three 
SCAT dialogues to those who had no exposure to SCAT. 



Interest 1n Science as a Career 



The development of an instrument to measure interest in science 
as a career proved to be much more difficult than developing an instru- 
ment to measure knowledge about science careers. In 1976, Gibboney 
As:s)ciates developed an occupational attitude and interest inventory 
entitled, ^'Things Tm Interested In". The format of this science 
interest test instrument presented several problems during the 1976 
pretest period including: (1) scoring difficulties due to the wide 
variability of items checked; and (2) socioeconomic and racial bias of 
items. As a result, the interest section of the test instrument was 
revised prior to its use as a posttest. The revised test, used as the 
posttest, correlated .58 with the original pretest instrument, making 
it very difficult to interpret changes in the science interest scores. 
These science interest questions were further revised for the 1977 
testing portion of the study; the same rorm, however, was used for 
both the pre and posttests in 1977. The final version of the interest 
instrument consisted of four distinct parts, each examining the student^s 
interest in science in a slightly different way. These four parts were: 



• Science Career Interest was measured by ten forced-choice 
items in which students chose between science and non- 
science kinds of work. They were asked to "place an (<) 
beside the things you might like to do when you grow up". 
For example, "would you like to: (a) teach in an elementary 
school; or (b) become a science teacher?" Since this part^ 
of the test was developed after the 1976 posttest, it was 
only available for those samples participating in the study 
in 1977. 



• General Science Interest was measured by 30 forced-choice 
items in which students chose between science and non- 
science projects and activities. They were asked to "check 
the one thing you wcjTd rather do for each pair of sentences". 
For example, "would you rather: (a) plan a science fair; or 
(b) begin a school newspaper?" This part was also developed 
for the 1977 testing and thus data were not available for 
the 1976 testing period. 
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# Interest in SCAT Careers measured how students felt about 
the eight science careers presented in the SCAT dialogues. 
Studants were asked to circle "YES", "MAYBE" or "NO" when 
asked if they would like to become each of the eight types 
of scientists. This part was used in the 1977 testings 
only. 

• Science Career Choice was measured by the item "What is 
the one thing you .^:ally want to be when you grow up?" 
Answers were keyed for science or nonscience career^. 
Unlike the other three measures, this question was presented 
to the students in the 1975 pre and posttests as well as the 
1977 pre and posttests. 



Total test scores for the Science Career Interest and the General 
Science Interest parts were equal to the total number of science items 
checked. Interest in SCAT Careers items were scored oy assigning a two 
(2) for "YES", a one (1) for "MAYBE" and a zero (0) for "NO". The total 
score was equal to the sum of the eight item scores with a high score 
indicating more interest in science careers than a low score. For each 
of these three parts, Science Career Interest, General Science Interest 
and Interest in SCAT Careers, two total, scores were obtained: 



• 1977 Pretest 
9 1977 Pcsttest 

Science Career Choice yielded a dichotoii^ized score of 2 for students who 
chose a science or science-related career and of 1 for students who chose 
a nonscience career. Contrary to the other three interest scores, four 
Science Career Choice scores were obtained: 



• 1976 Pretest 

• 1976 Posttest 

• 1977 Pretest 

• 1977 Posttest 



Career Maturity 

As mentioned earlier, most studies of career development have 
been conducted on secondary school populations. As a result, it was 
difficult to f^nd a test of career maturity which had been developed for 
elementary school students. Consequently, Gibboney Associates sought to 
"ind a reliable test which could be adapted for use with elementary school 
children. The test selected was called the Career Maturity Inventory , 
developed by Dr. John 0. Crites (Crites, ]96bY- The test, although 
geared to older adolescents and young adul ts--primarily those still 
undecided about careers^-was written at the 6th grade reading level and 
thus was easily adapted ^or this study population by slightly rewording 
a few items anc by reading aloud each iter, and asking the students to 
circle the response. 
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The Career Maturity Inventory was designed to examine 
career choice attitudes and career choice competencies. It consists 
of a Competency Test with five parts and an Attitude Scale. Only the 
Attitude Scale was adapted for this study. 

''The Attitude Scale elicits the feelings, the subjective 
reactions, the dispositions that the individual has toward 
making a career choice and entering the world of work,.. 
More specifically, five attitudinal clusters are surveyed: 

t involvement in the career choice process 

• orientation toward work 

t independence in decision-making 

• preference for career choice factors 

• conceptions of the career choice process," 

(Crites, 1973, pag. 3) 

Since career maturity is a developmental process and could 
only be expected to be affected over a reasonable period of time, 
students were only tested twice: once at time of pretest in 1976 and 
once at time of posttest in 1977. 

The CMI Attitude Scale consists of 50 true and false items. 
The score was equal to the number of correct items. " The Attitude 
Scale was initially standardized on high school students, but its 
empirically-derived scoring key was based on the majority responses- 
(51 percent) of twelfth graders.." (>ites, 1973, page 5). Thus, 
the score reflects how the students within the sample compare with each 
other and with high school seniors. Two CMI scores were obtained: 

t Pretest 1976 

• Posttest 1977 



Competence in Mathematics 

The Iowa Test of Basic Skills (ITBS), a standardized test 
used by Montgomery County Public Schools, was used to measure competency 
in mathematics. This test is given in odd-numbered years; thus, in our 
sample only students who were in the fifth grade in 1976 (the sixth in 
1977) and in the fifth grade in 1977 (the fourth in 1976) had test scores. 
Two scores were available for the ITBS: Math Concepts and Math Problem 
Solving, 

Table 2 summarizes the data on key variables collected from 
each of the three samples. 
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Table 2. Data availaole for the 1975 3-dialogue, the 1976-77 6-dialogue, and the 1977 
>aialogue samples 



SAMPLES 



Knowledge About Science Carppr^ X 

Science Interest 
Science Career Interest 



^^^^ 3-Dia1o(|ue 1976-77 G-Dialoque 1977 3-Dialoque 



General Science Interest ^ 
Interest in SCAT Careers 



Science Career Choice 



Career Maturity Attitude 



Math Competency 



X 



X 



X X 
X X 



Design for Data Analyses 



The hypotheses were tested using four types of statistical 
analyses: analysis of covariance, analysis of variance, chi-square 
analysis, and correlational analysis. In the following section, each 
of the four types of analyses is described. 



Analysis of Covariance 

Analysis of covariance was used as the primary statistical 
analysis tool in this study. The approach was selected because it 
provides for statistically controlling for initial differences in 
scores while testing for the differences following "treatment" (the 
SCAT program). Test scores following SCAT exposure were used as the 
dependent variable and test scores prior to SCAT were used as the 
covariate. These scores varied according to the test being analyzed 
and the sample employed as follows: 

• Knowledge test score? 

"1976-77. 6-dialogue sai.^le employed thrte different 
pairs of variables: f*i) 1977 posttest as the depen- 
dent variable and 197o pretest as the covariate; (2) 
1977 posttest as the dependent variable and 1977 pre- 
test as the covari?te; and (3) 1977 pretest as the 
dependent variable and 1976 pretest ss the covariate. 
Analyses using these three pairs of "variables were 
designed to respectively examine the effect of the 
full SCAT program, the effect of exposure to the last 
3 science dialogues and the long-tenn effect of ex- 
posure to the first 3 science dialogues. 

--1975 3-dialogue sample used 1976 posttest scores as 
the dependent variable and the 1976 pretest as the co- 
variate to yield the effect of exposure to 3 SCAT 
dialogues. 

--1977 3-dialogue samp'Ie used 1977 posttest scores as 
the dependent variable and the 1977 pretest as the 
covariate to examine the effect of exposure to 3 SCAT 
dialogues in a second sample. 

• Interest test scores 

Only the 1977 3-dialogue sample was used to examine 
the three continuous variable interest scores: Science 
Career Interest, General Science Interest and Interest 
in SCAT Careers. 1977 postte^rt scores served as the 
dependent variable while 1977 pretest scores served 
as the covariate . 
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0 Career Maturity 



The ]976'77 6-diaiogue sample was used to evaluate the 
program effects on career maturity. 1977 posttest scores 
were the dependent variable while 1975 pretest scores 
served as the covariate. 



For each pair of variables (the dependent v^ariable and the 
crvariate), three separate analysis of covari-nce models were employed: 
treatment (SCAT/NO-SCAT) by grade (4/5/6) by sex (male/female) , treatment 
by grade by race, and treatment by sex by race. These models were de- 
signed to examine the main effects of treatment, grade, sex and race 
as well as two-way and three-way interactions. 



Analysis of Variance 

Knowledge Growth scores for the 1976-77 6-dialogue sample were 
evaluated using an analysis of variance model similar to the analysis ov 
covariance mode"! presented above. Three analysis of variance models were 
employed: treatment by grade by sex, treatment by grade by race, and 
treatment by S3x by race. Again, these models were designed to exai.iine 
the main effects of treatment, grade, sex and race as we'll as two-way 
and three-way interactions. 



Chi-square Analysis 

Chi-square analyses were used to evaluate responses to the 
"Interest in Scat Careers" and "Science Career Choice" questions. These 
analyses were designed to answer specific questions as stated below: 

• What is the effect of SCAT on stereotypical career choices? 
"Interest in SCAT Careers" was examined to determine the re- 
lationship between participation in the SCAT program and 
stereotypical ca^^eer choices. All responses for the 1977 
sample were pooled including both SCAT and NO-SCAT to 
isolate the SCAT science careers wh'Jch were sex or racially 
stereotypical. To accomplish this "Y£S'^ and "MAYBE" re- 
. sponses to each of the eight science careers were collapsed 
and compared with "NO" responses to that career separately 
for males versus females and for whites ve;'sus minorities. 
Table 3 presents ihe chi-square formats used in these 
comoarisons. 
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ble 3. Chi-square formats used "O identify siereotypical 
career choices 



Male Female White Minority 



NO 



Significant chi-squares were used to select stereotypical 
careers for males/females and for whites/minorities. For 
these selected careers, pretest -^nd posttest results were 
analyzed in a similar chi-square analysis separately for 
the following groups: SCAT pretest, NO-SCAT pretest, SCAT 
posttest and NO-SCAT posttest. 

What is the effect of SCAT on the selection of science as 
a career? Science Career Choice responses were examined 
to determine the relationship between participation in SCAT 
and the selection of science as the one thing you want to 
be when you grow up. Each of the three samples (1976 
3-dialogue, 197G-77 6-dialogue and 1977 3-dialogue) was 
evaluated separately in a chi-square analysis which com- 
pared pre/post responses for the SCAT and NO-SCAT groups 
as shown in Table 4. 



YES/MAYBE 

NO I 



Table ^. Chi-square format used to evaluate Science Career 
Choice for SCAT and NO-SCAT groups 



SCAT NO-SCAT 



Science on Post 
Conscience on Pre 



Science on Post 
Science on Pre 



Ncnscience on Post 
Nonscience on Pre 



Nonscience on Post ' j 
Science cn Pre i 
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Wnat IS the effect of SCAT on the shift in response from 
pre to posttest as far as selection of science as a career? 
Science Career Choice responses were examined to determine 
if SCAT students had more shifts in career decisions than 
NO-SCAi students. For this analysis the two middle cate- 
gories from the contingency table presented above were 
collapsed to represent no change in decision from pre 
to post and the top and bottom categories were collapsed 
to represent a shift in career decision from pre to post- 
test as Illustrated in Table 5, 



Table 5. Contingency table format used to examine the 

shifts in career decisions from pre to posttest 
for SCAT and MO-SCAT groups 



What is the effect of SCAT on the realism of career choice? 
Science Career Choice responses were examined to determine 
the relationship between realistic career choices and parf^'ci- 
pation in SCAT. Students were categorized into high and low 
pretest Knowledge Test scores and into high and low posttest 
Knowledge Test scores; they were similarly categorized into 
high and low ITBS test score groups. The science/non-science 
career choices were compared for the SCAT and NO-SCAT groups 
as shown in Table 5. 



Table 6. Format for examining the realism of career choices 
for SCAT and NO-SCA" groups 



SCAT 



NO- SCAT 



SHIFT 



NO SHIFT 



SCAT 



NO- SCAT 



Science 



Nonscience 
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This analysis was conducted separately for the 1976-77 
6-dialogue sample fourth and fifth grades for the follow- 
ing groups: high Knowledge, low Knowledge, high ITBS and 
low ITBS. Career choice responses for the pretest 1976, 
posttest 1976, pretest 1977 and posttest 1977 were exam- 
ined for all groups. 



Correlational Analysis 

To examine the interrelationship of the variables includei in 
this study, a Pearson correlational analysis was employed. This involved 
Pearson product-moment correlations for continuous variables and point- 
biserials for continuous with dichotomized variables. 
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RESULTS 



Findings related to each hypothesis will be presented next. The 
format will be identical for each hypothesis as follows: 

• Brief introductory paragraph 

0 Restatement of the hypothesis 

9 List of key variables defined previously in 
"Research Design" section 

6 List of samples described previously in 
"Research Design" section 

© Brief description of analyses performed 

d Findings 



Findings Related to 
Knowledge About Science Careers 

The SCAT program's primary goal was no increase eler^entary 
school students' knowledge about science careers. Accomplishment of this 
goal was considered a step toward helping students make better career de- 
cisions--decisions based on accurate information instead of "word~of-mouth" 
information which may or may not be accurate. 



Hypothesis 

It was hypothesized that students who are exposed to SCAT 
dialogues are more likely to have greater knowledge about science 
careers than those who are not exposed to SCAT dialogues . 



Key Variables 

Knowledge About Science Careers 



Samples 

1976-77 6-dialogue sample 

1976 3-dialogue sample 

1977 3-dialogue sample 
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Analyses 



An analysis of covariance model was used to test tne hypothesis. 
Knowledge total scores, obtained following different implementation stages 
of the SCAT program, served as dependent variables and appropriate pretest 
scores served as covariates: 

• 1976-77 6-dialogue sample used: (1) 1977 posttest as the 
dependent variable with 1976 pretest as the covariate; (2) 
''977 posttest as the dependent variable with 1977 pretest 
as the covariate; and (3) 1977 pretest as the dependent 
variable with 1975 pretest as the covariate. 

• 1976 3-dialogue sample used 1976 posttest as the dependent 
variable with 1976 pretest as Lhe covariate. 

e 1977 3-dialogue sample used 1977 posttest as the dependent 
variable with 1977 pretest as the covariate. 

Appendix C presents output from these analyses. Tables include 
Knowledge Test total score pretest and posttest means and standard devia- 
tions for SCAT and NO-SCAT groups by grade by sex and by race. Adjusted 
means for treatment (SCAT/NO-SCAT), grade, sex and race are also presented. 
Within the text, adjusted means are presented only when they are different 
(rounded tc whole numbers) from the raw score dependent variable means. 



Findings 

Initial pretest Knowledge scores revealed that the elementary 
school students in the sample had not learned many of the basic facts 
about science careers. This was evidenced by a mean Knowledge Test score 
of 12 for the 1976-77 6-dialogue and 3-dialogue samples and a mean of 14 
for the 1977 3-dialogue sample; on the average, students correctly answered 
only approximately half of the 26 test items. 

Examination of posttest Knowlecje Test scores, using the analy- 
sis of covariance model, confirmed the research hypothesis that students 
exposed to SCAT science dialogues will have higher Knowledge Test scores 
than those who were not exposed to the dialogues. This finding varied 
slightly depending upon the sample being evaluated--that is, SCAT/NO-SCAT 
differences were more pronounced for the 6-dialogue sample than for the 
3-dialogue samples as shown below. 

6-dialogue sample . Exposure to 6 of the 8 SCAT dialogues over 
a two-year period had a significant impact on Knowledge Test scores. 
SCAT groups consistently scored higher than NO-SCAT groups on the 1977 
posttest when 1976 pretest scores were taken into account (Table 7). These 
SCAT/NO-SCAT differences obtained for males, ^emales, minorities, whites 
and for 4th and 5th graders. 
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Tc:''e 7. 6-Dialogue Sanple. Knowledge Test means and 

standard deviations for SCAT and NO-SCAT groups. 



1976 Pretest 1977 Pretest 19"^7 Posttest 







Mean 


SD 


Mean 


SD 


Mean 


SD 


SCAT 


176 


13 


4.1 


1 7 


4.4 


IS 


5.2 


NO- SCAT 


109 


12 


4.C 


16 


4.0 


16 


5.8 



exposure to the second 3 of 6 SCAT dialogues also resulted in 
statistically significant differences in Knowledge Test scores between the 
SCAT and NO-SCAT groups. Taking into account Knowledge Test scores at the 
beginning of exposure to the second 3 dialogues (1977 pretest), SCAT groups 
still scored higher than NO-SCAT groups at the 1977 posttest (refer back 
to Table 7). Again these results obtained for all groups, regardless of 
sex, race or grade. 

Long-term effects of exposure to t'-^e first 3 SCAT dialogues were 
examined for the 5-dialogue sample by cor^iparing the 1977 pretest scores 
while controlling for the 1975 pretest scores. Results of these analyses 
varied by sex and race as shown in Table 8. 



Table 8. 6-Dialogue Sample. Knowledge Test means and 

standard deviations for SCAT and NO-SCAT groups 
by sex and race. 



1976 Pretest 1977 Pretest* 



Mean SD Mean SD 



Male Whites 

SCAT d5 14 4.0 19 4.7 

NO-SCAT 22 12 4.4 1 7 3.9 

Male Minorities 

SCAT 29 10 4.8 17 3.3 

NO-SCAT 13 12 3.6 15 4.6 

Female Whites 



SCAT 62 12 3.5 17 3.5 

NO-SCAT 53 12 3.7 16 4.0 

Female Minorities 

SCAT 20 12 2.9 15 5.2 

NO-SCAT 21 11 4."7 16 3.3 

* Adjusted means for male white SCAT and NO-SCAT equaled 18; 
for female white NO-SCAT equaled 17. 
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The largest long-term Knowledge Test score difference between SCAT and 
NO-SCAT groups was for male minorities where SCAT students scored sig- 
nificantly higher than NO-SCAT students.. Female NO-SCAT minorities 
scored higher than female SCAT minorities. Male and female whites in the 
SCAT and NO-SCAT groups scored about the same. 

3-dialogue samples . Overall, exposure to 3 SCAT dialogues had 
a significant impact on Knowledge Test scores with SCAT groups scoring 
higher on their respective posttests than NO-SCAT groups (Table 9). 



Table 9. 3-Dialogue Samples. Knowledge Test means and 

standard deviations for SCAT and NO-SCAT groups. 



Pretest Posttest 





N 


Mean 


SD 


Mean 


SD 


1976 












SCAT 


345 


12 


4.4 


14 


4.5 


NO-SCAT 


294 


12 


4.5 


12 


4.8 


1977 












SCAT 


192 


15 


4.3 


17* 


4.8 


NO-SCAT 


253 


13 


5.2 


13 


6.4 



* Adjusted mean for 1977 SCAT equaled 16. 



These SCAT/NO-SCAT differences fo^ the 3 dialogue samples, howeve-^, must 
be interpreted in light of significant SCAT/NO-SCAT by grade by race inter- 
actions as summaraized in Table 10. 



Table 10. 3-Dialogue Samples. Direction of higher Knowledge 

adjusted posttest means by treatment, grade and race. 



Treatment with Higher Mean 
1976 sample 1977 Sample 



4th Grade 

Whites 

Minorities 
5th Grade 

Whites 

Minor'' t^ es 
6th Grade 

Whites 

Minorities 



SCAT 
SCAT slightly 

SCAT 
SCAT 



SCAi 



SCAT 
SCAT 

SCAT 
SCAT slightly 

SCAT 
NO-SCAT 
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In both 4th grade samples, white SCAT students scored significantly higher 
than white NO-SCAT students. Minority 4th graders revealed SCAT students 
scoring higher than NO-SCAT for the 1977 sample but only sliv^htly higher 
for 1976 sample. Similar results obtained for t.ie 5th grade: both 1975 and 
1977 white SCAT groups scored significantly higher than white NO-SCAT groups; 
minority SCAT students scored significantly higher than NO-SCAT students in 
the 1976 sample but only slightly higher in the 1977 sample. The 5tn grade 
SCAT and NO-SCAT white students scored about the same in 1975; the SCAT 
group higher in 1977. For 6th grade minorities in 1975, tne SCAT group 
scored signif-^'cantly higher than the NO-SCAT group; but in 1977, NO-SCAT 
minorities scored higher than the SCAT minorities. 



Findings concerning the impact of SCAT on Knowledge 
are summarized in Table 11. 



rest scores 



Table 11. Summary of SCAT or NO-SCAT groups with the higher 
Knowledge Test mean scores 



Sample 



1975-77 6-dialogue 

Complete program (5 of 
the 8 dialogues) 

Last 3 of 8 dialogues 

Long-term impact of 
first 3 dialogues 

1975 3-dialoque 

First 3 of 8 dialogues 



1977 3-dialogue 

First 3 of 8 dialogues 



GrouL (3) with Higher Mean 

SCAT -- all groups 

SCAT -- all groups 

SCAT -- male minority 
NO-SCAT -- female minority 



SCAT -- 4th grade white 
5th grade white 
5th grade minority 
6th grade minority 



SCAT 



4th grade white 
4th grade minority 



5th grade white 
6th grade white 
NO-SCAT -- 5th grade minority 

SCAT produced significant effects on the Knowledge Test scores of those 
enrolled in the full program (5-dialogues) compared to those who had no 
exposure to the SCAT dialogues. This effect was found for males, females, 
minorities, whites and for 4th and 5th graders alike. Identical findings 
were revealed upon examination of the impact of the last 3 dialogues after 
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exposure to 3 dialogues the previous year. The long-term analyses of 
the first 3 dialogues revealed less impact, with SCAT male minorities and 
.\'0-SCAT female minorities scoring higher while SCAT and NO-SCAT whites 
scored about che same- 
Exposure to 3 of the 8 dialogues generally resulted in SCAT 
groups having higher Knowledge Test scores than NO-SCAT groups. These 
results did vary in intensity, however, by grade and by race. In four 
of the six race/grade groups in 1977, the SCAT students scored higher 
than NO-SCAT; in one group (6th grade minorities), the NO-SCAT group 
scored higher. In the 1976 sample, four of the six groups revealed SCAT 
scoring higher than NO-SCAT. 



Findings Related to 
White/Minority and Male/FeT^ale 
Knowledge Gap 



Evidence of a knowledge "gap" between minorities and whites and 
between males and females was found for the 1976-77 6-dialogue sample. 
The "gap** was operationally defined as statistically significant differ- 
ences (t-tests) between minorities and whites and between'males and females. 
The 6-dialogue sample was used to monitor the white/minority and male/fe- 
male gap for the duration of the study to determine whether or not SCAT 
had an impact on the magnitude of this gap. 

Table 12 presents mean Knowledge Test scores at time of the 
1976 pretest. As shown, gap results for the total sample differ by grade. 
In the 4th grade, females and minorities scored only slightly lower than 
males and whites. In the 5th grade, there were no male/female differences 
in Knowledge Test scores but minorities scored significantly lower than 
whites. 

When SCAT and NO-SCAT groups were examined separately, the gap 
existed only for the SCAT groups. SCAT minorities scored significantly 
lower than SCAT whites (p:501h whereas SCAT females scored only somewhat 
lower than SCAT males (p :5.^0)- No significant differences were found be- 
tween minorities and whites or between males and females for the total 
NO-SCAT groups. A separate look at the 4th grade showed SCAT females and 
minorities scc^inn somewhat lower than SCAT males and whites; no differ- 
ences were fou-^.d ror the NO-SCAT 4ih graders. In the 5th grade, SCAT and 
NO-SCAT females scored somewhat lower than the males; SCAT minorities 
scored significantly lower than whites but NO-SCAT minorities and whites 
scored about the same. 

This evidence suggested that particularly for SCAT minorities 
versus whites, the gap may increase as the years go by. Regardless of 
whether or not the gap increases over time, if left unchecked the gap would 
be expected at best to remain -- thus contributing to the problem of small 
numbers of minorities and females entering science careers. The SCAT pro- 
gram, as an intervention strategy, sought to affect the "knowledge gap" be- 
tween males and females, whites and minori-^ies by insuring that all groups 
were exposed to identical, unbiased facts about science careers. 



Hypothesis 

It was hypothesized that the knowledge gap between rr.^lp ^ ^nd 
females and between whites and minorities is more lv<ely to be deer, -sed 
for students who are exposed to the SCAT dialogues " n a-^ for thjse >vhc 
are not exposed to the SCAT dialogues . 
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■^ablelZ . 6-Dialogue Sample. 1975 pretest Knowledge Test 
groups by sex, race and grade 



SCAT 



scores for the SCAT, NO-SCAT and total 



Total 



i Mean JL JL Mean 1 Mii^ SD 



Males 

Females 

Whites 
Minorities 



40 
43 

58 
25 



12 
11 

12 

11 



3.9 

2.7 

3.2 
3.7 



18 
32 

33 
17 



11 
11 

11 
11 



3.7 

3.1 

3.3 
3.3 



58 
75 

91 
42 



12 

11 

12 
11 



Males 
Females 

Whites 
Minorities 



54 
39 

69 
24 



14 
13 

14 
11 



4.9 
3.5 

4.0 
4.5 



17 
42 

42 

i: 



13 
12 

12 
12 



4.4 
4.5 



4. 



5.1 



71 
81 

111 
41 



13 
13 

141 
12- 



Males 
Females 

Whites 
Minorities 



94 
82 

127 
49 



13 
12 

14- 



4.5 
3.4 

3.9 
4.1 



7:^ 
74 

75 
34 



12 
12 

12 
11 



/t 1 



4.0 

3.9 
4.3 



129 
156 

202 
83 



13i 
I2J 



13-1 
11- 



< .05: **p 4 .01 level of significance of t-tests for 



means withi- brackets 
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Key Variables 

'75 pre to '77 posttest Knowledge Growth scores Score 1 

'75 pre to '77 pretest Knowledge Growth scores Score 2 

'75 pre to '76 posttest Knowledge Growth scores Score 3 



Sample 

1975-77 5-dialcgue sample 



Analyses 

The hypothesis was tested using an analysis of variance model 
with the three Knowledge Growth scores serving separately as dependent 
variables. The analyses of variance provided a comparison of growth in 
Knowledge scores in a direct response to the question of whether or not 
SCAT was affecting the gap. If growth scores were higher for females than 
males _and/or for minorities than whites, then it is likely that tne gap 
is being closed; on the other hand, if growth scores were lower for fe- 
males and minorities, then the gap is continuing to be widened. Appen- 
dix D presents output from these analyses. Tables include Knowledge 
Growth score means and standard deviations by SCAT/NO-SCAT by grade by 
sex and by race. 



Finding s 

Table 13 summarizes the overall treatment (SCAT versus NO-SCAT) 
e.fects ror the tnree Growth scores. 



rable 13. 6-Dialogue Sample. Knowledge Growth Score 

means and standard deviations for SCAT and 
NO-SCAT groups 

'75 Pre to '77 '75 Pre to '77 '75 Pre to '76 

Posttest Growth Pretest Growth Posttest Growth 

Score 1 Score 2 Score 3 

N Mean 



SCAT 176 5.7 n. 

NO-SCAT. 109 3. 8 J 



SD 


Mean 


SD 


Mean 


SD 


4.8 


4.9 


3.9 


1.8-, 


3.5 


5.6 


4.5 


3.9 


-.r 


3.5 
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Growth Scores 1 and 3 were significantly higher for SCAT than for 
NO-SCAT groups. Growth Score 1 resulted from exposure to 5 dialogues for 
SCAT and showed SCAT groups gaining more than NO-SCAT groups. Since the 
rime interval was- almost a year (from the 4th to the 5th grade), NO-SCAT 
groups also showed a gain in Knowledge Test scores. Growth Score 3 was 
a measure of growf^ in Knowlecge from exposure to only 3 SCAT dialogues 
with only a few weeks time between pre and posttests. As a result, SCAT 
groups" revealed a gain in Knowledge Test scores compared with no gain for 
the NO-SCAT group. 

Growth Score 2, with the posttest obtained the school year fol- 
lowing exposure to 3 SCAT dialogues, revealed no overall treatment effect. 
Both SCAT and NO-SCAT groups revealed gains in their Knowledge Test scores 
suggesting that maturation effects v/ere more powerful t.ian SCAT effects. 

The results prese:''ted above for the Growth Scores 1 and 2 must 
be interpreted in light of significant three-way interactions of SCAT/ 
NO-SCAT, sex and race. As stated above, groups with exposure to 6 SCAT 
dialogues (Score 1) had overall higher growth scores than NO-SCAT groups but 
these differences were larger for some groups than others as illustrated 
1n Figures 2 and 3. 

The largest growth scores from 1976 to 1977 posttest were for 
male minorities where SCAT students made large gains in Knowledge Test scores 
compared with NO-SCAT students. Figure 2 shows a 3.6 point difference 
between SCAT male m-inorities and SCAT male whites at the pretest; a 1.3 
point difference after exposure to SCAT. This suggests that such exposure 
can aid in closing the knowledge gap. For the NO-SCAT male group, only a 
.4 point difference existed at time of pretest but at time of 1977 posttest 
the niinorities hac grown less than the whites leaving an increased gap of 
2.8 point difference in favor of male whites. 

Different r-isults obtained for the female students as il'lus- 
"rated in Figure 3. At pretest the SCAT female whites and minorities were 
about the same (a .3 ooint difference), but at the end of exposure to 
f-dialogues the gap had increased vrlth SCAT female whites scoring 2.0 
.oints higher than SCAT female minr'-^ties. For the NO-SCAT ^roup at time 
0^ pretest there was a neglig"'':.'ie "''ference in favor of whites; ct the 
t/ire of posttest one year I'^er, the gap had increased only slightly to 
a point difference in '•"dvor of whites. Overall, SCAT females increased 
t'jf^;' knowledge more th^n NO-SCAT females. However, growth was more ap- 

^ent for SCAT female whites. Perhaps, these students were freer to 
•-.o.^-y themselves by acquiring knowledge; on the contrary, the female 
r.rinorities had two cultural biases to overcome: that science is for males 
and that science is for whites. 



Retention 'of knowledge gained from exposure to 3 SCAT dialogues 
tested one year ^ater also revealed different growth rates in Knowledge 
Test scores for different race, sex and SCAT/NO-SCAT groups. The reader 
m.-v rinc, it useful to refer again to Figures 2 and 3 which illustrate 
g :':th patterns. As with the previous analysis of exposure to 6 SCAT 
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LEGEND: 

SCAT: white NO-SCAT: white 

minority - . - . - minority \ . 




10 

test Pretest Posttes: Pretest Fcsttest Pretest Posttes 

/D ]W 1976 1976 1977 1577 

IiT.e of Testing Tio^e of Testing 



!'ean :<nowleQge Test scores at four points in tine for SCAT and I^O-SCAT groups by race and sex. 



dialogues, analyses of long-term retention of exposure to the first 3 
SCAT dialogues showed SCAT male minorities making the largest gains com- 
pared to NO-SCAT male minorities. At time of the 1976 pretest there ex- 
isted a 3.6 point gap between SCAT male whites and minorities in favor 
of male whites; at time of the 1977 pretest, this gap had been narrowed 
to a 2.0 point difference. The male NO-SCAT whites and minorities scored 
about the same on the 1976 pretest; at 1977 pretest these groups were 2.6 
points apart with minorities lower than whites. These results suggest an 
increasing gap between male NO-SCAT whites and minorities as compared with 
a decreasing gap for male SCAT whites and minorities. The gap differences 
were mostly due to the large growth by the male minority group. In fact, 
for male whites, the NO-SCAT group gained slightly more. 

Female groups showed mixed results of long-term retention after 
3-dialogues. SCAT white and minority females who were about equal at time 
of 1976 pretest showed a 2.6 point gap in favor of whites at time of the 
1977 pretest. This was the result of female whites growing more than fe- 
male minorities. For the NO-SCAT females a 1976 pretest difference of only 
.5 point increased slightly to a .9 point difference. In this case both 
groups grew about the same. Overall, these comparisons found large dif- 
ferences in growth between SCAT and NO-SCAT male minorities and smaller 
differences for female whites, both in favor of SCAT; male white and female 
minority growth, howeve^^, was slight larger for the NO-SCAT groups. 

As shown in Table 14^ growth in Knowledge Test scores for the 
SCAT and NO-SCAT groups differed according to the points in time at which 
the testing occurred. 



Fable 14. 6-Dialogue Sample. Summary of SCAT and NO-SCAT 

groups with the highest Knowledge mean growth scores. 



Score 



•76 Pre to '77 Posttest 
Growth Score 1 

•76 Pre to '77 Pretest 
Growth Score 2 

•76 Pre to '76 Posttest 
Growth Score 3 



Group(s) With Highest Growth Scores 
SCAT -- all groups 

SCAT Male minorities 

Female whites (slightly higher) 

SCAT .Xale minorities 

Female whites (slightly higher) 



Overall, all SCAT groups after exposure to 5 dialogues grew signifi- 
cantly more than NO-SCAT groups. After exposure to 3 dialogues, SCAT 
male minorities grew considerably more and female whites grew slightly 
more than their counterpart NO-SCAT groups. Likewise, long-term effects 
of 3 dialogues showed that SCAT male minorities grew considerably more 
and that female whites grew slightly more than their NO-SCAT counterparts. 



Findings Related to 
Interest in Science as a Career 



Given that intervention strategies can be designed to increase 
students* knowledge about science careers, there still remain implied mo- 
tivational differences between males and females, whites and minorities 
which influence the selection of science as a career. Cultural biases 
that science careers are not for females or minorities must be countered 
if more^females and minorities are to become scientists. One such counter- 
attack is to motivate or interest females and minorities in science careers. 
In fact, to overcome such huge obstacles, it may be necessary to increase 
interest in females and minorities much more than in males and whites in 
order to balance the equation. 

All SCAT students were presented identical dialoaues and related 
photographs of scientists at work. The photographs were carefully selected 
to insure that role models were presented for all students, regardless of 
race or sex. ^ Thus, SCAT students saw pictures of white males and females 
as well as minority males and females at work as scientists. By presenting 
role models to females and minorities, in particular, it was hoped that 
these students would experience an increasing awareness that science careers 
are indeed open to them and thus their interest in science would be encouraged. 



Hypothesis 

It was hypothesized that students who are exposed to SCAT dialogues 
are more likely to express interest in science as a career than those who ar e 
not exposed to SCAT dialogues^ 



Key Variables 

Science Career Interest 
General Science Interest 
Inteiest in SCAT Careers 
Science Career Choice 



Samples 

1975-77 D-dialogue sample 
1976 3-dialogue sample 
1?"'7 3-dialogue sample 
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Analyses 



Two types cf analyses were used to test the hypothesis. The first 
three scores (Science Career Interest, General Science Interest and Interest 
in SCAT Careers) were examined using an analysis of covariance model. The 
model statistically controlled for initial differences in interest by using 
1977 pretest scores as the covariate and the 1977 posttest scores as the 
dependent variable. These analyses of covariance were conducted for the 
1976-77 5-dialogue sample and the 1977 3-dialogue sample. 

The second type of analyses were chi-square analyses of Science 
Career Choice responses. Contingency tables compared pre/post responses 
on selection of science or nonscience careers for SCAT and NO-SCAT grojps. 

Appendix E presents output from these analyses. Tables include 
interest pretest and posttest means and standard deviations by 5CAT/N0-SCAT 
by grade by sex and by race. Adjusted means for SCAT/NO-SCAT, grade, sex 
and race are also presented. 



Findings 

The analyses of covor .ance revealed similar results for the first 
three interest scores: Science Career interest, General Science Interest, 
and Interest in SCAT Careers. As shown in Table 15, SCAT students in the 
1977 3-dialogue sample scored significantly higher than NO-SCAT students; 
SCAT and NO-SCAT students in the 1975-77 5-dialogue samples revealed no 
significant differences. This may suggest that the major increase in in- 
terest occurs from the initial exposure to the first three SCAT dialogues 
but that this interest does not increase proportionately from exposure to 
an additional 3 dialogues after the initial exposure. 

In the case of the in SCAT Careers score, the SCAT effect 

for the 1977 3-dialogue sample must be interpreted in light of a significant 
SCAT/NO-SCAT by grade by sex interaction. Figures 4 and 5 are diagrams of pre and 
posttest means for SCAT and NO-SCAT males and females by grade. For the male 
group, SCAT fourth graders scored higher than NO-SCAT fourth graders, ^his 
resulted from SCAT students scoring slightly higher at time of posttest than 
at time of pretest while NO-SCAT students scored lower at time of posttest 
than at time of pretest. Male SCAT and NC-SCAT 5th graders scored about the 
same on posttest; on the pretest, SCAT male 5th graders scored higher than 
NO-SCAT 5th grade males. Sixth g ^ade SCAT and NO-SCAT students revealed a 
pattern similar to the fourth graders with SCAT gaining slightly from pre to 
posttest while NO-SCAT lost. 

Female students revealed different Interest in SCAT Careers score 
patterns than males. Fourth grade SCAT females scored higher o?, the posttest 
than NO-SCAT females. This was the res'jlt of SCAT student interest scores 
remaining about the same from pre to posttest while NO-SCAT interest scores 
dropped substantially. Fifth grade SCAT females also scored higher on the 
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posttest than NO-SCAT females. These fifth grade differences were the re- 
sult of a large increase in interest for SCAT female students and a large 
decrease for NO-SCAT female students. Unlike the male group, 6th grade 
SCAT and NO-SCAT females scored about the same on the pretest as on the 
posttest; in both testings the NO-SCAT scores were somewhat lower than 
the SCAT scores. 



Table 15. Science interest score means and standard deviations for the 
1977 3-dialogue sample and the 1976-77 6-dialogue sample 



1977 3-Dialoque Sample 

Science Ca'^eer Interest * 
SCAT 
NO- SCAT 



192 
253 



Pretest 
Mean SD 



5.3 
5.0 



2.6 
2.3 



Posttest 
Mean SD 



5.7 
4.S 



\djusted 
Mean 



5.5 
4.9 



General Science 
Interest * 
SCAT 
NO-SCAT 

Interest in 
SCAT Careers* 

SCAT 
NO-SCAT 



192 
253 



192 
253 



16.6 
15.6 



5.5 
5.3 



4.9 
5.5 



3.2 
3.5 



17.3 



5.7 



3.-. 
4.7 



16.8 
15.2 



D.D 

4.5 



1976-77 6-Dialoque Sample 

Science Career Interest 

SCAT 176 5.5 2.- 5.5 2.5 5.4 

NO-SCAT 109 5.4 2.4 5.2 2.9 5.2 

General Science 
Interest 

SCAT 176 17.1 5.7 17.1 6.2 15.8 

NO-SCAT 109 16.1 4.9 15.5 5.1 15.1 

Interest in 
SCAT Careers 

SCAT 176 6.5 3.0 5.3 3.5 4.9 

NO-SCAT 109 5.0 3.5 4.6 3.5 5.1 



* Significant SCAT effect at p<.05 



LEGEND: 



SCAT: 



4th grade 
5th grade 
6th grade 



NO-SCAT: 



4th grade 
5th grade 
6th grade 4 ^- ^ 



N. ALES 



0) 

u 

I/) 
s. 

0) 
CJ 

f 

Q 

a 



o 
(.0 



4J 




Posttest 
1977 



u 

CO 

if) 
s. 

a; 
c 

u 

< 



4-J 



CJ 

c 



c 

5" 



F E K A L E S 




Pretest 
1977 



^■^■ctest 
197; 



Tifne of Testing 
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0 



Table 16 summarizes the results of ihe analyses of covariance 
on the three interest scores. 



SumiT.ary of groups with highest interest mean scores for 
the 1 977 3-dialogue and the 1 976-77 6-dialogue sa.iiples 



Science Career 
Interest 



General Science 
Interest 



Interest in 
SCAT Careers 



1977 3-Dialogue 
Sariple 



SCAT 



SCAT 



SCAT 



4th Grade 

4th Grade 

5th Grade 

6th Grade 



Males 
Females 
Females 
Males 



1976-77 6-Dialogue 
Sampl e 

SCAT/NO-SCAT differences were not found to be significant fo^ '^hc: 
1976-77 5-dialogue sample . For tne 1977 3-dialogue sample" the SCAT stu- 
dents scored significantly higher than NO-SCAT students for all three in- 
terest scores. For the Interest in SCAT Careers scores, SCAT 4th grade 
males and females, SCAT 5th grade females, and SCAT 6th grade males scored 
higher. 

Chi-square analyses of Science Career Choice failed to reveal any 
significant SCAT and NO-SCAT differences as far as selecting science as a 
career. 
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Findings Related to 
Career Maturity 



ERIC 



Underlying the research goals and approach was the assumption 
that ele^ntary school students are in a dynamic stage of their lives 
where maturation occurs quite naturally and quite dramatically. It was 
precisely because of this assumption that elementary school students were 
selected as the target population for this research. Career decision- 
making was seen as a process which starts very early in life often 
when a child lacks the information needed to make such decisions and 
whic;. changes as the student matures. Thus, it happens that very early 
the career options available to a student begin to become limited at a 
time when the student is vulnerable to misinformation and, as importantly, 
to cultural stereotypes as to what is and what is not an appropriate 
career. The Science Career Awareness Training program, therefore, attempted 
to aid students in the process of career decision-making by presenting 
them with accurate, unbiased information about some careers which they 
might have already eliminated or might have never considered as options 
for themselves. 



Hypothesi s 

It was hypothesized that students who are exposed to SCA T 
dialogues will be able to make decisions about science careers in a more 
mature way rnan tnose who are not exposed" to SCAT. 



Key Variabl e 

Career Maturity inventory--Attitude Scale 



Samole 



1976-77 5-diai:gue Saniple 



Analyses 



Analysis of covariance models examined differences in Career 
Maturity Attitude (CMI-Attitude ) scores for SCAT and NO-SCAT groups by 
sex, by race and by grac:-. The dependent variable was the 1977 posttest 
score; the covariate, the 1975 pretest score. These analyses were con- 
ducted for the 1976-77 6-dialogue sarnple only, since it was assumed that 
growth in career maturity would manifest itself only over a reasonable 
length of time. 
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Appendix G presents output from these analyses of covariance. 
Tables include CMI-Attitude pretest and posttest means and standard de- 
viations by SCAT/NO-SCAT by sex by race and by grade. Adjusted means 
for SCAT/NO-SCAT, grade, sex and race are also presented. 

Findings 

The analyses revealed significant differences between SCAT 
and NO-SCAT groups with NO-SCAT havii.g higher CMI-Attitude scores. 
Table 17 presents the mean CMI scores for these two groups. 

Table 17. 1976-77 6-Dialogue Sample. CMI-Attitude Scale 

means and standard deviations for SCAT and NO-SCAT. 

1976 Pretest 1977 Posttest 







Mean 


SD 


Mean 


SD 


SCAT 


176 


27 


5.4 


29 


7.3 


NO-SCAT 


109 


26 


5.9 


3i 


8.8 



The NO-SCAT scores were consistently higher than SCAT scores for males, 
for females, for whites and for minorities. No significant interactions 
of SCAT/iNO-SCAT by race, by sex or by grade were found. 
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Findings Related to 
Realism of Science Career Choices 



One of the main problems in choosing an occupation is unreal ism. 
Many students tend to choose "attractive" careers about which they know 
very little or for which they do not have the necessary skills. Since a 
major goal of this research was to better inform students regarding science 
careers and the kinds of work scientists do, it was expected that those 
students who chose science careers would do so on a better informed and 
perhaps a more realistic basis. Thus, one of the questions in evaluating 
the SCAT program concerned realism of career choice and how SCAT and NO- 
SCAT students compared on this dimension. For purposes of this study, 
realistic career choices were operaiiorally defined as follows: 



• students with high knowledge or high math competency 
scores being more likely to select science careers; and 

• students with low knowledge or low math competency scores 
being less likely to select r>cience careers. 



Hypothesis 

It was hypothesized that students who are exposed to SCAT 
dialogues are more likely to >n ake realistic career choices than those 
who are not exposeo to SCAT d'ialcgues . 



Key Variables 

Science Career Choice 
Knowledge of Science Careers 
Iowa Test cf Basic Skills 



Sample 

1975-77 5-diaiogue San.ple 



Analyses 

Chi-square analyses were conducted which jcmpared SCAT and NO-SCAT 
students' science/nonscience career choice controlling separately for 
level (high versus low) of knowledge and level of math competency. High 
scores were defined as those that were one or mere standard deviation 
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units above the combined SCAT and NO-SCAT group inean. Low scores were 
defined as those that were one or more stan::ard deviation 'jnits below 
the combined SCAT and NO-SCAT group mean. 



Findings 



The chi-square analyses revealed no significant differences 
between SCAT and NO-SCAT students in career choice, T'^is was true when 
controlling separately for high and low level of knowledge and when con- 
trolling separately for level of math competency. There were no signifi- 
cant differences between SCAT and NO-SCAT students on the basis of realism 
of career choice. Appendix H presents the percentages of high and low 
scorers for SCAT and NO-SCAT who chose science-related careers. On the 
pretest 76, the percentages of high scorers who chose science careers 
ranged from 32% to 54% for SCAT and 44^; to 541; for NO-SCAT. Low scorers 
who chose science careers ranged from ]2% to 36% for SCAT and 18% to 36% 
for NO-SCAT. On the pcsttest 77, the percentages of high scorers who 
chose science careers ranged from 38% to 58% for SCAT and 55% to 70% 
for NO-SCAT. Low scorers who chose science careers ranged from 32% to 
58% for SCAT and 39% to 50% for NO-SCAT, 



Findings Related to 
Stereotypical Career Choices 



It is a well known fact that women and minorities are under- 
represented in science careers. Even at the high school level, fewer 
female and minority students tend to have career aspirations which are 
science-related. On the other hand, those who do choose sc'ance tend to 
shy away from areas such as mathematics and physics, "^bviously, certain 
cultural biases and stereotypes are operating which have the affect of 
steering females and minorities away from certain careers. In addition 
to providing information about the kinds of work scientists do, another 
goal of SCAT was to show students that women and minorities can and do 
become all kinds of scientists. It was expected, therefore, that follow- 
ing exposure to SCAT dialogues these cultural biases would operate to a 
lesser degree. 



Hypothesis 

It was hypothesized that students who are exposed to SCAT 
dialogues are less likely to select a career according to cultural career 
stereotypes than those who are not exposed to SCAT dialo gues. 



Key Variables 

Science Career Choice 
Interest in SCAT Careers 



Samples 

1976 3-dialogue Sample 

1977 3-dialogue Sample 



Analyses 

Several analyses were used to first identify pretest stereo- 
typed career choices and then to exe.mine SCAT and NO-SCAT responses. 
Frequency counts were used to determine the numbers of males, females, 
whites and minorities choosing scipnce careers on the pretest. Chi- 
squares based on coiTibined SCAT and NO-SCAT pretest data compared males 
with females and whites with minorities on Interest in SCAT Careers. 
Finally, chi-squares compared males with females and whites with 
minorities on Interest in SCAT Careers separately for SCAT and NO-SCAT 
pretest and pcsttest. 



Findings 



Pretest Results . Table 18 presents the data compiled from 
the frequency pretest counts. It lists the different science career 
categories with the numbers and percentages of career choices for males, 
females, whites, minorities and the total sample. Of the total number 
of careers chosen, the percentages trat were science or science-related 
were 40.3% for females; 34.3% for males; 38. for whites and 34.6% for 
minorities with 37.5% for the total sample. 

Health Science had the largest percentage of career choices 
witrj females and minorities cfioosing Health Science careers more often 
than males and whites, respectively. In Physics, the trend was re- 
versed: the percentage of males choosing a career in Physics was much 
higher than that of females and the percentage of whites higner than 
that of mincrities. The percentage of males choosing Engineering was 
over three times that for females, and mincrities cnose Engineering 
twice as often as did whites. For both Biological Science and Social 
Science, the percentages of choices for whites were greater than those 
for minorities, with only small differences between males and females. 
In Chemistry, Earth Science, and Mathematics the small number of career 
choices made it difficult to determine any substantial race or sex 
differences. 

A further breakdown of science career ^choices appears in Ap- 
pendix F whe/e each science category is divided into even finer career 
choices, allowing a more detailed look at trends in career choice. The 
Health Sciences show sore interesting examples of career stereotypes. 
While a large percentage of females chose N^rse, an even larger percen- 
tage chose Doctor. The percentage of females choosing n-rtor, however, 
was much smaller than that for males. The same relationship held for 
minorities and whUes, with the percentage of minorities choosing Doctor 
greater than that for whites. More males and more whites tended to choose 
Dentist than did females and minorities. The career choice of Veterin- 
arian had almost equal percentages for male and female, wh"^le v^nites 
chose this career more often than ::iinorities. In the Biological Sciences, 
the most popular choice for each student category was Biologist. Almost 
equal percentages of males and females chose Zoologist, yot no minority 
students chose this career. In Physics, Space Scientist accounted for 
at least 75% of the choices for each student category. Engineering was 
broken down into two careers: Engineer and Architect. Architect accounted 
for over 85% of the female choices while choices for males, whites and 
minorities were about equally distributed between Architect and Engineer. 

Results of the pretest chi-square analyses using SCAT plus 
NO-SCAT groups combined appear in Table 19. The table indicates sig- 
nificant sex and race differences on Interest in SCAT CureerSc Eight 
scientists are listed and the sex/race category of students favoring 
a particular scientist is indicated (by grade). 
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1^- ]lIlJsJ^lS^--e Sar^oU. Sex anc race 
clrferences on pretest Interest in SCAT 
Careers for SCAT plus NO-SCAT groups 

Grade 4 Grade 5 Grade 5 Grades 4+5^6 



Biologist I - ! Minoritj^'^* 



Cheuiist 


i Male-- 
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•p<.05; *p<.lO 



e Sex differences . For Chemist, a significant!: larger 
percentage zf 4th grade males than females responded 
positively, "or grades 5 and 5 and grades 4, 5, and 6 
combined, there were no significant sex differences in 
favorableness towards Chemist. Males responded more 
favorably to Engineer. This was true for each of the 
three grades separately and for all three grades com- 
bined. The reverse held true for Health Scientist with 
females responding more favorably across all grade cate- 
gories. For MathemaLician, more females responded pos- 
itively when comparing male and female 4th graders and 
again when all three grades were combined. 




No sex differences were found ^^cr grades 5 and 6. More 
females than males responded positively to Social Scientist, 
but only at the sixth grade level. No significant sex 
differences were found for Biolouist, Earth Scientist or 
Physicist. 
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a Race Differences . As can be seen in Table 19, ir. all in- 
stances the percentage of minorities responding positive'y 
to a scientist was greater than that of whites. For Biol- 
ogist and Engineer, 5th grade minorities tended to favor 
these scientists more than whites, with no significant 
race difference in grades 4 and 6 or in the combined grades. 
For Earth Scientist and Physicist, no differences appeared 
for the separate grades; however, in combining the three 
grade levels, more minorities than whites tended to favor 
these two careers. A significant difference was found 
between whites and minorities across all grade categories 
for Health Scientist. For Mathematician more minorities 
than whites favored this career in grades 4 and 5 and in 
grades 4, 5, and 6 combined. Minorities tended to respond 
more positively to Social Scientist in grade 5 and in grades 
4, 5. and 5 combined. No significant race differences were 
found for Chemist. 



Comparison of pretest and posttest responses . Results of the 
pretest and posttest chi-squares for grades 4, 5, and 5 combined conducted 
separately for SCAT and NO-SCAT appear in Table 20. The table lists eight 
scientists and the sex/race category of student favoring a particular 
scientist is indicated wherever significant chi-squares were found. 

Table 20. 1977 3-Oialogue Sample . Sex and race differences 
on Interest in SCAT Careers for SCAT/NO SCAT 
pretest and posttest 



Biologist 
Chemist 



SCAT 
NO-SCAT 

SCAT 
NO- 3 CAT 



Pretest 
Sex Race 



Female* 



Minority* 
White** 



Posttest 



Sex 



Race 



Earth Scientist ..^ Ir^l 

:.0-SCAT - Minority** 

SCAT Male* - Male 



Engineer ^^^^^^^ 



★ 



Male** - Male** 



Health Scientist 



Mathematician 



Physicist 



Social Scientist 



SCAT 
NO-SCAT 



SCAT 



SCAT 
NO-SCAT 

SCAT 
NO- SCAT 



Female** Minority* 
Femal e** Mi nori ty** 



NO-SCAT Female** Mi nori 'cy** 



Minor i ty^ 



inori ty** 



Female** 
Female** 

Female* 

Femal e** Minori ty** 



Female** Minori ty** 



57 
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Sex differences . For Bioiogist, ferT^dles on the pretest 
responded more favorably tha"'n males in the SCAT group; 
on the posttest there were no sex differences for either 
SCAT or NO-SCAT. For Chemist, Earth Scientist and Social 
Scientist, no sex differences were present on the pre or 
posttest. Males in SCAT and NO-SCAT groups responded 
mors favorably to Engineer on the pretest and posttest, 
while females respvonded more favorably to Health Scientist. 
For Mathematician, NO-SCAT females responded mors favorably 
than males on the pretest; on the posttest, both SCAT and 
NO-SCAT females responded more favorably than males. No 
sex differences were ^ound for Physicist on the pretest; 
however, posttest responses were in favor of females for the 
NO-SCAT group. 

Race differences . For Biologist, Earth Scientist, Mathe- 
matician, Phy^-'cist and Social Scientist, NO-SCAT minor- 
ities responded more favorably than whites on the pretest, 
with no race difference for SCAT, By the time of posttest, 
race differences favoring NO-SCAT minorities remained for 
only two of these scientists -- Mathematician and Physicist. 
For Chemist, white students in SCAT responded more favorably 
on the pretest. For Health Scientist, both SCAT and NO-SCAT 
minorities responded more favorably than whites on the pre- 
test with no race differences present on the posttest. 
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Findings Related to 
Relationships Ar^^ong Dependent Variables 



In addition to looking at the relationship between SCAT/NO-SCAT 
and knowledge about science careers and the relationship betwsen SCAT/NO- 
SCAT and interest in science as a career, in terms of evaluating the 
impact of science career dialogues upon these and other variables we were 
interested in the relationships these dependent variables have with one 
another. The relationships were examined at four points in time: pretest 
76, posttest 76, pretest 77, and posttest 77. Such an analysis allowed 
not only an examination of how the variables were related, but also an 
examination of hew the relationships changed over time. 



Hypothesis 

It was hypothesized that t he relationship between k nowledge 
about science careers and interest in science as a career and'between k now- 
ledge and career maturity^is likely to increase over time as students ac quire 
more knowledge about science careers. Also, it was hypothesized that there 
is positive relationship between competency in mathematics and knowledge 
about science careers, interest in science as a career and career maturity . 

Key Variables 

Knowledge about Science Careers 
Science Career Choice 
Science Career Interest 
Interest in SCAT Careers 
Career Maturity Inventory 
Iowa Test of Basic Skills (ITBS) 



Sampl e 

1976-77 6-dialogue Sample 
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Analyses 



Pearson prcduct-moinent correlauions end pcint-biserial corre- 
lations were obtained for pairs of variables. 



Findings 

Table 21 presents the correlations of knowledge about science 
careers and interest in science as a career and career maturity. Only 
one inte^^est score, Science Career Choice, was used for this analysis. 
While three other interest scores were available, only the Science Career 
Choice scale was adniinistered on the pretest and posttest 76, thus pro- 
viding bdse'iine data prior to initial exposure to SCAT dialogues. At 
the tirTie of pretest 76, there were negative correlations between Knowledge 
and Science Career Choice. Of the six samples, all correlations were sig- 
nificant at at least the .05 level except for 5th grade NO-SCAT. On post- 
test 75. all correlations remained negative, with only one sample, 5th 
grade SCAT, naving a significant correlation. On pretest 77, four of the 
six samples had significant positive relationships between knowledge and 
interest. 3y the tme of posttest 77, all six samples had a positive 
correlation significant at at least the .05 level. 



Table -1. i976-77 6-C ^^gue Sa::^ole. Correlations of 

:<nowledge a.^ut Scien.:3 Careers with Interest 

in Science as a '..aree^' ?.nc wi *:n Ccireer Maturitv 

I P '^^^ 1977 

Nnow ledge with Tr-^resT ToszzeT Z PreTesT Hositest 

Science Career Choice 





Grade 


Total 






.23--^* 


.27** 


5th 


Grade 


Total 


/ ■', ■'* 


-.22 


.20*^ 


.30** 


4 th 


Grade 


SCAT 


1 Q * 


! * J 


.29** 


.28** 


5th 


Grade 


SCAT 


- . 22* 


'7 ("T r- 




.21* 


4th 


Grade 


^'0-SCAT 


-.15 


_ n"- 




.26* 


5th 


Grade 


NO-SCAT 


-.25* 


--lb 




:j Ox* 



Knowledge with 
Career Maturity 

4th Grade Tota". .18* 

5th Grade Total .40*" 

4th Grade SCAT .25* 

5th Grade SCAT .38** 

4th Grade NO-SCA" .08 

5th Grade NO-SCA" .41-* 



* p < .05; ** p £ .01 
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The correlations between knowledge and career maturity are 
presented for pretest 75 and posttest 77. At the time of pretest 75, 
all correlations were positive and significant at at least the .05 
level except for the 4th grade NO-SCAT sample. By the time of posttest 
77, all correlations were positive and significant at the .01 level. 
There was a significant increase in the magnitude of the relationship 
between knowledge and career maturity for two samples — 5th grade 
Total and 5th grade NO-SCAT. 

Correlations between math competency and knowledge about science 
ca'^eers, interest in science as a career and career maturity appear in 
Appendix I. Though only one set of IT3S math scores was available for 
each student (the 1976 5th grade sample took the ITBS in Spring 76 and 
the 1976 4th grade sample took the ITBS in Spring 1977 j, the scores are 
correlated with knowledge, interest and career maturity for four points 
in time. We are assuming that students maintained the same leveKof math 
competency throughout the two-year period of the SCAT program. For each 
of the six samples, there was a positive correlation between ITBS scores 
and knowledge test scores. This was true for pre-and posttest 76 and for 
pre-and posttest 77. Correlations between ITBS and career maturity are 
josit-ivs and significant at time of pretest 76 for all but the 4th grade 
NO-SCAT sample and again positive and significant on the posttest 77 for 
all samples except for 5th grade Total. There is no consistent pattern 
of relationship between math competency and interest in science as a 
career. 
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SUMMARY 



In summary, the primary goal of tnis research was to evaluate 
the effectiveness of :)CAT in providing elementary school students in the 
4:h, Sth and 6th grades with information about careers in science. Sec- 
ondary goals were to evaluate the effect of SCAT on interest in science 
as a career, career maturity, realism of career choices, and cultural 
career stereotypes reflected in rhe selection and non-selection of science 
careers. Finally, it was of interest to examine the relationship of the 
factors mentioned above to each other. This section summarizes the re- 
sults related to each of these goals including whether or not the research 
hypothesis was confirmed,, for which groups it was confirmed and a brief 
discussion of the results. 



Concerning Know'' edge About Science Careers 



Overall, the results confirmed the hypothesis tricit students who 
are exposed to SCAT dialogues are more likely to have g^^eater knowledge 
about science careers than those who are not exposed to SCAT dialogues. 
This finding was more consistent across subgroups (by sex, race, and 
grade) for those who were exposed to the complete set of dialogues (at 
least 6 of the 8 dialogues) than for those who were exposed to fewer- 
dialogues (at least 3 of the 8 dialogiie^). These findings indicate that 
indeed it is possible to affect elem:-';:ary school students' knowledge about 
science careers through the use of a ncr.-'biased, self-paced computerized 
system. A computerized system such as SCAT, therefore, has the potential 
of reaching large numbers of students in the late elementary school grades, 
helping them to become mo^^e knowledgeable about science careers and thus 
more able to begin to make career decisions based on accurate information. 

Examination of Knowledge Test scores over four time periods 
(pretest 1976, posttest 1976, pretest 1977, posttest 1977) revealed mixed 
results related to the hypothesis that the knowledge gap between males 
and females and between whites and minorities is more likely to be de- 
creased for students who are exposed to the SCAT dialogues than for those 
who are not exposed to the SCAT dialogues. The SCAT program was effec- 
tive in reducing the white/minority knowledge gap for males, by helping 
SCAT minority males to grow significantly more than SCAT white males; 
NO-SCAT minority males, on the other hand, grew further and further be- 
hind NO-SCAT white males. The SCAT program also had a significant im- 
pact on females; it did not, however, have the effect of narrowing the 
gap between white and minority females. This was primarily due to the 
large stimulation of growth for SCAT white females, actually resulting 
in the creation of a gap. Without the advantage of SCAT, nonetheless, 
the NO-SCAT minority females continued to score lower than NO-SCAT white 
females. These results suggest that SCAT can be quite effective in in- 
creasing knowledge scores for all groups, pai^ticularl y for those which 
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have traditionally been the object of culturally-sanctioned career ste- 
reotypes limiting their entrance into science- -^elatec careers. However, 
ths>"e does appear to be a need for the further development of SCAT as 
it relates to female minorities, the group confronted with both sex and 
race career stereotypes. 



Concerning Interest in Science as a Career 



Confinriaoion/non-confirmation of the hypothesis that students 
who are exposed to SCAT dialogues are more likely to express interest 
in science as a career than those who are not exposed to SCAT dialogues 
was a function of the type of interest measure used. In general , the 
hypothesis was confirmed when interest in science careers was measured 
by means of specific questions with limited response categories. Thus, 
when students were given well-defined forced-choices of science-related 
versus non-science-rel ated activities or work, the SCAT students (after 
exposure to 3 of 8 dialogues) revealed more interest in science than the 
NO-SCAT students. (SimTlar increases in interest did not occur during 
exposure to the second 3 dialogues when interest after. the first 3 dial- 
ogues was statistically controlled.) The hypothesis was not confirmed, 
however, when students were presented with the open-ended question, 
"what is the one thing you want to be when you grow up?" In this instance, 
the SCAT and NO-SCAT groups responded alike, i.e., science or science- 
related careers were selected with about the same frequency. 

These findings may result from the fact that the open-ended 
measure of career choice was crude at best, allowi-^g for a huge gamut 
of responses. More likely, however, the findings may merely reflect the 
fact that the SCAT students have only begun to have an increased interest 
in science as a career. Their budding interests will, therefore, need 
to be encouraged to grow before science career choices are as likely as 
other more "traditionally acceptable" career choices to make the "final 
selection." It may be quite unreasonable to expect such far-reaching 
consequences from a program that was designed as an "awareness-raising" 
opportunity. The results are promising, nonetheless, in that they show 
that SCAT is a good first step toward influencing motivations related 
to science career choices. 



Concerning Career Maturity 



The hypothesis that students who are exposed to SCAT dialogues 
are more likely to increase in career maturity than those who are not ex- 
posed to SCAT dialogues was definitely not, confirmed. On the contrary, 
NO-SCAT students consistently scored significantly higher on the CMI 
Attitude Scale than SCAT students. Since this finding was a complete 
reversal of the stated hypothesis, the CMI literature was re-examined 
for clues to explain the findings. 



-55- 



EKLC 



63 



Cr-;tes has stated: "the two i?,ajor problems in choosing an 
occupation which arise in the course of carpc •■ development during the 
high school years are indecision and unreal*" (Crites, 1973, p. 32). 
Carek (1955), Crites (1971) and Hollender (L.:-; -^ound that the CMI At- 
t itude Scale correlates with career unrealism indecisior.. Our re- 
search, presented earlier, revealed no dif ^er^-rcp^ between the SCAT and 
NO-SCAT groups on realism of career choice whr^n realism was defined as the 
percentage of students with high scores in kncw'e'.qe about science careers 
and in math competency who selected science as a career, and likewise, the 
percentage of students with low scores who selected non-science as a career. 

Career indecision: on the other hand, was not measured in the 
SCAT research. Goodson (:959) found that upon entrance into college 
career attituces can become less mature (when compared w'vi a control 
group) since students a>^e experiencing a new environment with which they 
must learn to cope. It seems that a somewhat parallel situation was op- 
erating for the SCAT students. They were being presented a new set of 
alternative careers, many which they had not considered before, or had 
considered "out of reach" and then rejected. Thus, an increase in inde- 
cisiveness would be very natural under tne circumstances. Such indecisive- 
ness is very likely a necessary part of the career decision-making matura- 
tion process. For, at a time when most students were narrowing their career 
GptiOtis, the SCAT students were actually widening their career options as 
evidenced in the three interest scores where SCAT students tended to increase 
the*^ interest in science more than NO-SCAT students. These findings suggest 
that guidance may be an essential ingredient in a program such as SCAT. 
Students who find themselves in an un^'amiliar situation where they are 
actually investigating careers which niay be contrary to culturally-sanc- 
tioned ^'deals will necessarily have to rethink their career decisions. 
At this time, additional support and understanding can help these students 
in their sel f-eval uation--a process which is so vital to making realistic, 
satisfying career decisions. 



Concerning Realism of Career Choices 



The hypothesis that students who are exposed to SCAT dialogues 
are more likely to make realistic career choices than those who are not 
exposed to SCAT dialogues was not supported by the data. There were no 
significant differences between SCAT and NO-SCAT students on the basis of 
realism of career c'-^.oice as defined by the percentage of students with 
high and low knowledge about science careers and math competency scores 
who selected science as a career. This suggests that exposure to SCAT 
dialogues is not related to realism of career choice. These results, 
however, snould not be taken as conclusive for several reasons. First 
of all, career choice was based on the open-ended question, "what is the 
One thing you want to be when you grow up?" "^his inc.oure, which was the 
only one available for the two-year group, was scored as a dichotomy. It 
did not take into acccvnt the extent to which the student intended to pur- 
sue the career, e.g., technical, professiona'^ level, etc.: other, more 
fully developed forced-choice interesc neasu^'es were not available until 
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the second year of the study. Secondly, the definition of realism of 
caraer choice was limited. It did not examine the students interests 
and capabilities other than knowledge about science careers and math com- 
petency. It is possible that findings similar to that concerning career 
maturity will surface; this might suggest an iterative process whereby 
more unreal ism results from presenting new career options at least initially . 
The second step in the process may be to make the career choice realistic. 
For example, a student could initially decide to become a doctor and later 
modify this decision to a doctor's assistant or vice versa. For now, how- 
ever, such hypotheses remain to be tested. Further exploration of this 
question may prove interesting in understanding the career decision- 
making process. 



Concerning Career Stereotypes 

The hypothesis that students who are exposed zo SCAT dialogues 
are less likely to select a career according to cultural career stereo- 
types than those who are not exposed to SCAT dialogues was not confirmed. 
The analyses indicated that at the 4th, 5th and 6th grade levels, in com- 
paring pretests and posttests for SCAT and NO-SCAT students, posttest 
career preferences for SCAT students continued to exhibit the same pre- 
test stereotypic trends following exposure to the science career dial- 
ogues. There was one exception -- at the time of pretest, more minority 
students in the SCAT group tended to favor Health Scientist while on the 
posttest, no race differences were found; however, this same relationship 
was present for students in the NO-SCAT group. This suggests that while 
certain stereotypes may shift over time due to maturation or other factors, 
exposure to SCAT dialogues does not in itself have an immediate effect on 
altering cultural biases. The students employed in the pretest-posttest 
analysis were those who were exposed to only three science career dialogues. 
It is possible that a second exposure to three or more additional dialogues 
would produce different results. 

Concerning Relationships Among the Variables 

The hypothesis that relationships among the study variables would 
change over time with increased exposure to SCAT was not confirmed. In no 
case were there significant changes in relationships among variables from 
one testing to the next, i.e., from pretest 1976 to posttest 1976 to pre- 
test 1977 to posttest 1977. There were, however, the following significant 
long-term changes in relationships, i.e., from pretest 1976 to posttest 
1977. 

• The correlation betweer knowledge about science careers 
and science career choice changed from a negative one at 
the time of pretest 1975 to a positive one by the time 
of posttest 1977, indicating tnat career decisions were 
later being made on the basis of more knowledge. Since 
the relationship was the same for both SCAT and NO-SCAT 
groups, this change was probably due to maturational "^actors. 
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9 For the 5th grade Total sample and 5th grade NO-SCAT sample, 
there was an increase in the magnituoe of the relationship 
between knowledge about scientists and career maturity. 
The fact that there was no similar increase for 5th grade 
SCAT students ap^^c^rs to support the notion that an increase 
in knowledge about science careers contributed to career in- 
decision for SCAT students. 



CONCLUSIONS 

The Science Career Awareness Training (SCAT) program proved ef- 
fective as a means of increasing knowledge about science careers and in- 
terc?Ft in science as a career for students in the late elementary school 
grades (4, 5 and 6). Thus, the SCAT program affects the knowledge and 
the motivation bases of career choices. Participants in the program be- 
came more indecisive as far as career choices were concerned, indicating 
that new alternative careers were being considered. The final career 
choice in response to the question "what is the one thing you want to do 
when you grow up?" did not reflect changes in career choice realism or 
stereotypes. 

The SCAT program target population of late elementary school- 
age children in the 4th, 5th and 6th grades seemed very ready and respon- 
sive to the input of new career alternatives. Among these students, cer- 
tain stereotypic career-choice behaviors were already apparent suggesting 
that the sooner new career choices are presented, the more likely they 
are to have an impact. It may be that such innovative programs should 
start even earlier in the 1st, 2nd or 3rd grades. In any case, career 
stereotypic behavior patterns seem to start very early in life. Once a 
student does enter school, his/her decisions reflect these stereotypes so 
that by junior and senior Mgh school many career possibilities are truely 
cut of reach unless drastic vemedial measures are taken. Early interven- 
tion measures, such as SCAT., may "slow down" or "reverse" these trends. 

Lastly, the highly irteractive computer dialogues were well re- 
ceived by the students. They e-asily learned how to use the light pens and 
keyboard. They enjoyed exploring the career choices, working the simulated 
problems and looking at il lustrations . Students are eager to learn and are 
responsive to information presented in an interesting and innovative n^anner. 

On the whole, the SCAT program implementation and evaluatior; 
proved successful In introducing late elementary school children to new 
science careers by using a highly interactive computer-based syste::! It 
also raised some Questions which relate to hcv/ career choices are developed 
over time, starting at a very early age and continuing through high school 
and college and, indeed, throughout life. 
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APPENDIX A 

Excerpt from a SCAT dialogue entitled "The Work of the Biologist" 



The following is an excerpt from the SCAT dialogue, 
"The Work of the Biologist." The frames are presented just as 
they appear to the student. Any comments or aids to the reader 
are written in italics so as to distinguish them from the actual 
dialogue frames. Aster-^sks indicate a break in the normal flow 
of the dialogue, i.e., the omission of one or more frames. 

The dialogues are branched as a function of the 
student's response as follows: 

CA Indicates the comnuter response to a correct 
answer 

WA Indicates the computer response to a wrong 
answer 

2nd WA Indicates the computer response to two con- 
secutive wrong answers. 

Throughout the dialogue, the student is referred 
to color-coded pictures in the SCAT photo album. The photo 
album, designed in flip-chart style, was placed on a pedestal 
next to the computer console. 
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Hi ShirT 
Welcome to the world 
of Biologist! 



Biology is the science 
of life. A biologist is a 
scientist who works with living 
things. Biolog'ists study all 
kinds of plants and animals. 



Shirl , use the light pen 
to point to your answer. 

A biclogist studies 

Cars and bicycles 
Plants and animals 
Rocks and minerals 



CA You* re right! 

A biologist studies living things. 



Either WA Not quite. 

Hint: A biologist studies 

living things. 
Let's try the question again. 



2nd WA A biologist studies living things. 

Biologists study plants and animals, 



2 -^0 



You've seen that biologists 
work with plants and animals. 

Now point the light pen to 
your choice: 

1. Tell me about biologists and 
their work. 

2. Let me choose a different 
scientist. 

Student chooses 

to continue: Turn to the green page 1. (Szuci^-kv finds Siclccist 

The biologists on page 1 photos^ 'pace i.j 

are working with animals. They 

are trying to learn more about these 

living things . 

Biologists who work with animals 

have a special ne.me. They are 

called zoologists. 



Zoologists often study only one 
kind of animal. For example, some 
zoologists work only with fish or 
only with birds. Others work only 
with snakes or with insects. 



The student continues through the dialogue to find out aboy.t ozher biologists 
such as botanists and ecologists. He/she finds out the different places 
biologists uork and the kinds of problems thau rrright study.... 
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The biologists on page 2 are 'S::^d>^}:: zums to 

working with plants. One is trying vhozos or. -p.i'je 2.) 

to gt^ow a new kind of corn which 
wi 1 1 give more food. 

A biologist who works wi:^ 
olants is called a botanist. 



i'..^y biologists work in Laboratories 

like those on page 3. Just like the (Szudcnt z'm^ks to 

biologists who work outdoors, these r-:ozcs cy: page Z.) 
biologists try to learn more about 
living things. 



One biologist on page 3 is 
studying a virus. Viruses are very 
tiny living things which may 
cause a sickness. They can give 
people colds or the flu. Biologists 
try to learn more about viruses to 
help people stay wel i . 



Afzer leaz'^.iKg obov.z the different ki'ids of biolocists ^ the isork they do^ 



OKO. zhe places zhej rr^icht i:ork^ ^hc szudoKz lias zhc opzicK of eizher working 



thr-ough z pr abler sirrrilar zo one a ::zzlogzsz rright have or firiding out r.ore 



^r^^ ^.z." 



-jrocier. 



You'>'e learned som^ hing about 

the work of a biologist. 

Now use the light pen tc choose: 

1. Tell me r.ore about biologists 
and let me help a biologist 
work. 

2. Let ms nelp a biologist work. 



Let's help a biologist who 
studies living things in their 
natural environment. 

The biologists on page 5 work -Stud^Kz tums to 

with a pond environment. They photos on page 5.) 

study things in and around the 
water. 

Now look at page 6. {SzudeKt turrs to 

Let's help the biologist find the answer :':ozos ok page 6.) 
to a question about this pond environment. 
First you need to be an observer and 
look at the things in this pond. 

This pond has some different 
kinds of plants. One kind looks 
like green scum on top of the water. 

Look at the pond again. Then 
point the light pen to the name of 
this "green scum" plant: 

Algae 
Cattails 

CA That's Right! 

The green scum on top of tie 
water is a olant caTed algae. 

WA The green scum on top of the water 

is a plant called clgae. 



'The student 
ckooses to help 
a biologist work: 
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Very tiny algae live in all 
parts -'f the pond. These algae make 
the \^ Mei look green. When there 
are lots cf algae in one place, 
they may hook together to make the 
green scum you see on page 6. 

L:ok at the algae on the pond. 
They are growing on only one part 
of the pond. Why don't the algae 
grow on top of the rest of the 
pond? Ycj are going to help the 
Biolooist answer this question. 



Tne student is led to ^hoo^s '^suKlicr^t^' as tke probable cause of the algae 
gr<Tj)tk. He/she tke^ vests this idez by following through cm experimenz 
in which pond waver is placed in c 'ars positioned whp.re each receives 
different anounts of sunlight. By :':e end of the experiment the student 

in the vend where there was more 



The experiment showed you that 
algae grow best in a lot of sunlight. 
Now point the light pen to why alcae 
grow on :op of only one part of 
the pond: 

The algae pert of the per crts 
more sunlight than the rest. 

There were no snails in the algae 
par: of t'^^ pond. 
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The algae part of the pond gets 
nore sunlight than the rest. 

Great! The biologist needs more 
helpers like you! 

Algae grow on top of only one 
part of the pond because that part 
gets more sunlight than the rest. 
Snails live in all parts of the pond. 

If you set up a fish tank in 
your classroom, you would not want 
the algae scum tc .;row in it. Point 
the light pen to where you would put 
the fish tank so algae would not grow: 

Near a window with a lot of sunlight 
Near a window with only a little sun 

Excel 1 ent i 

Remember: A lot o' sunlight helos 

algae grow. 
You woulc put the fish tank "ear a 
winJov. with only a litr.le sunlight. 

Thank you *or helping tne bioiogist! 
Would you like 10 be a biologist 
someday? Use the light pen. 

Yes Mavbe No 



Oil 



Please tell your teacher that 
you have finished the biologist! 

See yoL' later, Shi '^l . 
Now type sign off and then press ENTER. 



Si 



zZ-'^-"^-^ ^se: tc Measure \:,cw:edge A^^out T ie^ce Careers 
'.-^:2-c-?: Science as a Career - F'ina': \'ersicr, 

\rc> ^ ecoe "es: 

I::":e:*est Tests 

a. Science Care^^. Interest 

c. Cenera^. Science Interest 

z. Inte^'est SCAT Carreers 

c. Sc-'ence "^a^ee^^ Cnoice 
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Directions: ^lace a circle around the letter in front of the words 
which best complete each sentence. If you are not sure 
o' the answer, put p circle around (d). 

1. Scientists are fr.en and wo:rien who study 

a. our country ' s 1 aws . 

b. 'iving and nonliving things. 

c. the history of the world. 

d. I'm not sure. 

2. Most scientists try to find answers to their questions by 

a. writing reports 

b. s:udying oth^-r planers 

c. doing an experiment. 

d. I 'm not sure. 

3. Biologist: 

a. work with plants and anirnals. 

b. wor.< with rocks, air, and oceans, 
lea.rn what things are made of. 

d. I'm not sure. 

4. Which of the following "S a health scientist? 

a. physicist. 

b. dentist. 

c. geologist. 

d. I'm not sure. 

CONTINUE TO NEXT f^AGE 




Chemists 

a. work with shapes and nur.bers. 

b. find out what people think. 

c. "earn what things are fnade of. 

d. rm not sure. 

A zoo^^^;st r^ight study 

a. soil. 

b. camels. 

c. roses. 

d. I'rr. S'-jre. 

Ma K Gr.c 1 1 c i a Ti s 

a ces'c.i anci ruild roads and buildings. 

0. wo^.< wi^ih ir-ipes and numbers, 

c Stu 'y n^n ar'j f ew ho l"ve3. 

c. Tn: - ct S jre. 

A botanist works with 

a. rocks. 

b. plants. 

c. animal s. 

d. I'm not sure. 

A physicist might learn about 

a. light from the sun 

b. shells form the sea. 

c. rocks from a mountain. 

d. Tm not sure 



CONTiiNU 



10. Socia'. scientists 

a. work with nuiTicers and ':'iap.-s. 

b. work with plants and animals. 

c. study man and how he lives. 

d. T'lTi not sure. 

11. Engineers 

a. design anc build roads, buildings 
and radios. 

b. find out how people ri.ake a living. 

c. cry to find cures for diseases. 

d. I'm ^lot sure. 

12. A geologist may be called a(n) 

a. physi cist. 

b. bloloqist. 

c earth scientist 
d. I'm not sure. 

13. Physicists 

a. stu.^y man and how he lives, 

i: work with plants and animals. 

c. learn about energy and marter. 

d. I'm not sure. 

14. Meteorologists learn aoout 

a. stars. 

b. rocks. 

c. the weather. 

d. Tm not sure. 
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Whicp scientist 



studies hew cavf 



a. physician. 

b. anihropolog^'^t. 

c. econori^i St. 

d. I'm not sure. 

Health scientists 

a. find out wnat peo./ hink. 

b. leer about the wea^'ir, 

c. help oeo^Dle who c>'>: . r. or sick 

d. I'm not sure. 

A good way to find out altitudes or opin''"ons is oy 

a. writing a reoort. 

b. doinc h survey 

c. reading a •^^■:.':k. 

d. I'm noc sure. 

■•:h scientists 

c. learn auout diseases and help people who are sick. 
t., learn about rock.:, oceans, and a . r\ 

c. study mar and how he li\'es. 

d. I'm not sur^e. 

h chemi :al test tel 1 s us 
a. what people think. 



u 




c. 



hjw thinqs wc-~k. 



G. 



I 'm not sure. 



CONTINUE T" NEXT PAGE 
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In their work, engineers try ; find out 

a. how peopl ; spend their i;:oney. 

b. v'hat the vie^ther will oe like. 

c. how to m:^ke better prodLic:s. 

d. I'm not sure. 

A scie'^tis: wno micht help plan -.he pr.th of a spaceship 

a. a irrtheHictician. 

b. a biologist. 

c. an economist. 

d. Tm not sure. 

An astronomer studies 

a. air pollution. 

b. shapes and numbers. 

c. stars and planets. 

d. Tm not sure. 

In their work health scientists may try to ^-ind 

a. new ways zo make eli.ctric ' - 

b. r..^at other planets dre made o^. 

c. cures for diseases. 

d. I Vi not sure. 

The scientist wno tries tc find out what rccks rom 
the moon are mace of is a 

a. scciclogist. 

b. chemist. 

c. ootanist. 

d. I 'm not sure. 

- B.5 CONTINUE TO NEXT PAGE 



25. A scient-ist who designs cars and airplanes is 

a. a cheir;ist. 

b. an engineer. 

c. a social scientist. 

d. I'm not sure. 

26. In his work a mathematician might 

a. operate a cash register. 

b. write a secret code. 

c. sel 1 tickets to a game. 

d. I'm not sure. 
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Directions: Place an (:<) beside the things you rr.-.ght like to do when 
you grow up. Answer every question. Select one answer 
from each pair even i-' you really don't want to do either. 

WOULD YOU RATHER... 



1. a. r.elp take care sic^N people? 
b. be 'n a ci "cus? 

2. a. be a police officer? 

b. work with aniir^als and p'^ants? 

3. a. work with rocks, the weather or tne oceans? 
b. sell things in - store? 

4. a. run your own business? 

b. worK will, chemicals and test tubes? 

5. a. study about people? 

b. be a lawyer or a judge? 

5. a. drive a bus or taxi? 

b. design and bui-d roa.. .aaios, airplanes? 

7. a. »sor' with numbers, sr. apes and ccmpuiers? 
b. work for c radio or TV station? 

8. a. act in plays or movies? 

D. study the planets and stars? 

9. a. work in a laboratory? 
D, -e in spc^is? 

10. a. ueach in an elem.en^.ary school? 

b. be a science teacher? 

- B.7 - 
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would rather do. Y:u nvjst choose one of the two things 

rat:-:er... 

1. a. Take a ::ck fron^ the libi^ary on dinosaurs? 
b. Take : .z a book from the library on ghost stor 

2. a. Visic an art gallery? 
b. Visit the zco? 

3. a. Make up a new word game? 
b. Make up a secret code with nun^bers? 

4. a. Plan a science fair? 
b. Begin a -chool newspaper? 

5. a. Learr> why people sometimes argue? 
b. Learn how to wr ,"i:e S'cories for a newspaper? 

6. a. Make posters telling people not to litter? 
b. Find out how air pollution ha^ms our health? 

7. a. Put togethe,-^ a model airplane? 
D. Do a paint-by-number drawing? 

8. a. Work with clay and paints? 
b. Work with cher.icals and test tubes? 

9. a. Take piano lessons? 
"^ake ''essds c*" fi'^st-^id'^ 

10. a. Receive a camera as a gift? 

b. Receive a calculator as a c^'-^t? 



CONTINUE TO NEXT PAGE 
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^earn hov/ tc .-iake a magnet? 
^.arn how to weave baskets? 



12. d. Visit a factory? 

b. Visit a weather station? 

~3. a. Mel set up an aquariun in the classroom? 

b. Learn how to make ice cream? 

14. a. Draw a picture for the cover of your favorite booi<? 
b. Draw a pictu^" showing a :ity of "^e future? 

15. a. Wriie a report on how Eskimos live? 

b. Write a :"eport on ycjr favcMte TV starr 

a. Visit a hospital? 

b. Visit a courtroom? 

17. a. Make up a comic strip? 

b. Draw a floor-plan of your school? 

18. d. Collect rocks anc shells? 
b. Collect -tamps and cc^ins? 

19. a. Have a senator visit your class? 

b. Have an astronaut visiw your class? 

2Q. a. Go to see a movie? 

b. Visit a museum? 

OT ^ 4--^ 1.^ ^T^^i.O 

L \ , a. i_cajii iivj/v ll}Q^c g 

b. Le^rn how to make puppets? 



CONTINUE TO NEXT PAGE 



22. a. Fine out whar hcli^'^ays people celebrate in cthe ' lands? 
b. Writi abo'jt hov; vol; celebrated your favorite '.oliday? 

23. a. Nake up a S'cory about a dog thai talks? 
b. "ake up a story r"':^ojt a t^ip to Mars? 

24. a. rind out aoout the history '"•f ice skates? 
b. Find out whc invented the first microscope? 

25. a. Get a watch for your jirthday? 

b. Get a c'-^er^istry set for your birthday? 



a. Make a new che::iical from vinegar and baking soda? 

b. Make a salt and flour nap : your state? 



21". a. Work crossword puzzles? 

b. Work math probler.s on the calculate"^? 

28. a. Look through a microscope? 
b. Take pictures^ 

29. a. Watch a TV show abou: history? 
b. Warch a TV show about an""ials? 

30. a. Learn how to tie dye? 

b. Learn how bees make honey? 
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INTEREST SCAT CAREERS 



CIRCLE THE '-^Y YCU FEEL: 



Would ycu like to becoine a Biologist? 



Would you like to become a Cheitist? 



YES MAYBE 



Would yet like tc become an Earth Scier.lTSt? YES MAY5E NO 



Would you like to become an Engineer? 



NO 



Woulc you like to become a Health Scientist? YES MAYBE 



NO 



Would you like to beccte a thematician? 



YES mays; 



NO 



Would yoi; like to become a Physicist? 



YES MAYBE NO 



Would vou like t:. become a -^cial Scientisl 



YES MAYBE NO 



SCIENCE CAREER CHOICE 



What is tne c-.e thing you really went t he when you grow UD? 



ERIC 
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lesults Ana" ses of ^ovd^-'iance c* Raw Knowledce 'est 3cor3S 



1975-65 D-Dialoque Samoie 

Tab'es C.1-4 Means and Standard Deviations of 1975 

Pr.^test, i976 Posttest, 1 977 Pretes- 
and 1977 Posttest by ^eatment Group, 
Sex, Race and Grade 

Tdoles C.5-7 Results (F-Raiic:) of Analyses of 

Covariarce 

Table C.3 Adjusted Means Resulting FroT, the Analyses 

of Ccvariance 



1976 3-D ^-^. logue Sani:le 

Tables C.9-10 Means and Standard Deviations of 1976 

?^retest and 1 976 Posttest by Tre.cr.ent 
Group, Sex , Race ana Grade 

'^^ble C.'l Results (F-Rati^^) of Analyses of 

Covariance 

Table ^.12 Adjusted Means Resulting *rom the Analy::.es 

of Covariance 



1 G7- 



J-Dial oque San^ol e 



Tables CJ3-t4 Means and Standard Deviations of 19^7 

Pretest and 1 977 Posttest by Treatmer"'. 
GrouD, Sex, Race urd Grade 

Table C.'5 Results (F-Ratios) o^^ Analyses of 

Covariance 

Table C.15 Acjusted Means Resulting fromihe A._lyses of 

Ccvariance 
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Table C.I 



6-DialQque Sample . 1976 Pretest Knowledge Test Score 
N's, Means and Standard Deviations For SCAT, NO-SCAT 
and Total Samples by Grade, Sex and Race 



TOTAL 
N M SD 



SCAT 



Total 


176 


13 


11 


Gr 4 


83 


11 


3.4 


Gr 5 


93 


13 


4.3 


Hale 


94 


13 


4.5 


Female 


82 


12 


3.4 


White 


127 


13 


3.9 


Minority 


49 


11 


4.1 


NO SCAT 








Total 


109 


12 


4.0 


Gr 4 


50 


11 


3.3 


Gr 5 


59 


12 


4.5 


Hale 


35 


12 


4 1 
4.0 


Female 


74 


12 


White . 


75 


12 


3.9 


Minority 


34 


11 


4.3 


SCAT plus NO SCAT 








Total 


285 


12 


4.0 


Gr 4 


133 


11 


3.3 


Gr 5 


152 


13 


4.4 


Hale 


129 


13 


4.4 


Female 


156 


12 


3.7 


White 


202 


13 


3.9 


Minority 


83 


11 


4.2 





MALE 






FEMALE 




WHITE 




HINORITr 


N 


M 


SD 


N 


M 


SD 


1 N 


M 


SD 


w 


M SD' 


94 


13 


4.5 


82 


12 


3.4 


1 127 


13 


■3.9 


49 


11 4.1 


40 


12 


3.5 


43 


11 


2.7 


58 


12 


3.2 


25 


11 3.7 




14 


4.9 


39 


13 


3.5 


1 


14 


4.0 


24 


■11 '4.6 






■ 




m 




65 


14 


4.0 


29 


10 4.8 


m 


- 


n 


- 


■ 




1 S2 


12, 


3.5 


20 


12 2.9 


65 


14 


■i.O 


62 


12 


3.5, 




- 


- 






29 


10 


T.8 


20 




2.9 


1 - 




m 


- 


- 


35 


12 

1 u 






12 


4.0 


1 ^ 


12 


3.9 


34 


11 4.3 


18 


11 
13 


3.7 


32 


11 


3.1 


1 33 


11 


3.3 


17 


11 3.3 


1/ 


4.4 


42 


12 


4.5 


1 42 


12 


4.3 


17 


12 5.1 






- 








22 


12 


4.4 


13 


12 3.6 








- 


- 


- ■ 


53 


12 


3.7 


21 


11 4.7 


22 


12 


4.4 


53 


12 . 


3.7 




-, 


- 






13 


12 


3.6 


21 


n 
1 1 


H 7 


1 - 






- 






1 0 




1 jD 


10 


3.7 


' 202 


13 


3.9 


83 


11 4.2 


CO 

58 


12 


3.9 


75 


11 


2.8 


1 51 


12 


3.2 


42 


11 3.5 


71 

/ 1 


10 




ol 


13 


4.1 


111 

1 


14 


4.2 


41 


12 4.8 






ft 


m 


■ 




1 87 


14 


4.2 


42 


11 4.5 




m 


m 


M 


■ 




1115 


12 


3.6 


41 


12 3.9 


87 


14 


4.2 


115 


12 


3.6 






m 


m 




42 


11 


4.5 


41 


12 


3.9 


1 m 


• 




m 





ERIC 



96 



Table " Mialoaue Smple. 1976 Posttest Knowledge Test Score 

Ih't !!f\'"'',"f "i:^ ^0' 5CAT, NO-SCAT 

ard Total Sauples by Grade, Sex and Race 



TOTAL 



1 

n 

I 



SCAT 

Total 

Gr 4 
Gr5 

Male 
Female 

White 
Minority 

N^SCAT 

Total 

Gr 4 
Gr 5 

Male' 
Female 



ERIC 



Minority 

SCAT plus NO SCAT 

Total ■ 

Gr4 
Gr 5 

Male 
Female 

White 
Minority 



N M SD 



176 


14 


4.4 


83 


13 


4.0 


93 


15 


4.6 


94 


15 


4.6 


Q9 


14 


/I 0 

4.2 


127 


15 


4.1 


49 


13 


5.0 


109 


12 


4.2 


50 


11 


4.0 


59 


12 


4.4 


35 


11 


5.0 


74 


12 


3.9 


75 


12 


4.1 


34 


12 


4.7 


285 


13 


4.5 


133 


12 


4.1 


152 


14 


4.7 


129 


14 


4.9 


156 


13 


4.1 


202 


14 


4.3 


83 


12 


4.9 



MALE 



FEMALE 



N M SO N M SO 



4.2 

3.5 
4.2 



94 


15 


4.6 


82 


14 


40 


14 


4.2 


43 


12 


54 


15 


4.8 


39 


15 



65 16 4.0 62 14 
29 13 5.2 20 13 



35 

18 
17 



87 15 4.7 
42 12 5.2 



11 5.0 


74 


12 


3.9 


11 5.1 

12 4.5 


32 


11 


3.3 


42 


12 


4.2 



22 11 4.9 53 12 3.7 
13 12 5.2 21 12 4.4 



129 14 4.9 156 13 4.1 

58 13 4.8 75 12 3.4 
71 15 5.0 81 14 4.5 



115 13 4.0 
41 12 4.6 



WHITE 



MINORITy 



N M SO N M SO 



127 


15 


4.1 


49 


13 


5.0 


58 


14 


3.7 


25 


12 


4.7 


69 


16 


4.2 


24 


14 


5.3 


65 


16 


4.0 


29 


13 


5.2 
4.8 


62 


14 


4.0 


20 


13 



75 


12 


4.1 


34 


12 


4.7 


33 


11 
12 


4.1 


17 


11 


3.9 


42 


4.0 


17 


13 


5.3 


22 


11 


4.9 


13 


12 


5.2 


53 


12 


3.7 


21 


12 


4.4 



202 


14 


4.3 


83 


12 


4.9 


91 


13 


4.0. 


42 


12 


4.4 


in 


14 


4.5 


41 


13 


5.2 


87 


15 


4.7 


42 


12 


5.2 


115 


13 


4.0- 


41 


12 


4.6 



98 



Table C.3 6-Di'a1oque Sample . 1977 Pretest Knowledge Test Score 
N s, Means and Standard Deviations for SCAT, NO-SCAT 
and Total Samples by Grade, Sex and Race 



SCAT 

Total 

Gr 4 
Gr 5 

Male 
Female 

White 
Minority 

NO SCAT 
Total 

Gr4 
Gr 5 

Male 
Female 

White 
Minority 

SCAT plus NO SCAT 

Total 

Gr 4 

Gr 5 

Male 
Female 

' White 
Minority 



TOTAL 




MALE 






FEMALE 




N 


H 


SD 


N 


M 


SO 


N 


M 

1 1 




176 


17 


4.4 




1R 

10 




00 

oc 


1/ 


4.2 


83 


16 


4.7 


40 


17 

1 / 


J.U 




ID 


/I 0 


30 


IQ 
1? 


1 7 


54 


19 


3.9 


39 


19 


3.4 


94 


18 


4.5 


- 


- 


- 




- 


- 


82 


17 


4.2 














127 

1 Li 


18 

1 U 


4 1 


65 


19 


4.7 


62 


17 


3.6 


49 


16 


4.4 


29 


17 


3 5 




1 J 




109 


16 


4.0 


35 


17 


4.3 


74 


16 




50 


15 


4.4 


18 


16 


5.1 


32 




J.J 


59 


18 


3 1 


17 


18 


2.9 


42 


'i8 


3.2 


35 


17 

1 f 


4 1 

it 0 


- 


• 


- 


- 


- 


- 


74 


16 


3.8 














75 


]7 


4 fl 
t.u 


22 


17 


3.9 


53 


16 


4.0 


34 


16 


3.9 


13 


15 


4 6 


21 


Ifi 

ID 


O.J 


285 


17 


4.2 


129 


18 


4 5 


1 JO 


17 




133 


16 


4.6 


58 


17 


5.0 


75 


15 


4.1 


152 


18 


3.5 


71 


18 


3.7 


81 

W 1 


18 


3 3 


129 


18 


4.5 


m 


m 




m 


m 




156 


17 


4.0 


m 








• 


• 


202 


18 


4.2 


87 


18 


4.5 


115 


17 


3.8 
4.4 


83 


16 


4.1 


42 


16 


3.9 


41 


15 



WHITE MINORITY 
M SD N M SD 



i2r 


18 


4.3 


49 


16 


4.4 


58 


17 


4.3 


25 


14 


5.2 


69 


19 


3.9 


24 


17 


2.5 


65 


19 


4.7 


29 


17 


3.5 


62 


17 


3.6 


20 


15 


5.2. 



75 17 4.0 

33 15 4.5 

42 18 3.2 

22 17 3.9 

53 16' 4.0 



202 18 4.2 

91 16 4.4 

111 19 3.7 

87 18 4.5 

115 17 3.8 



34 16 3.9 

17 14 4.0 
17 17 2.9 



13 15 16 
21. 16 3.3 



83 


16 


4.1 


42 


14 


4.7 


41 


17 


2.6 


42 


16 


3.9 


41 


15 


4.4 



• ble C.4 ■ ia oflue Samp e. m Posttest Knowledge Test Score 
, Heans and Standard Deviations for SCAT, NO-SCAT 
and Total Samples by Grade, Sex and Race 



TOTAL 



n 
• ■ 

I 



SCAT 
Total 

Gr 4 

Gr 5 

Male . 
Female 

White 
Minority 

NO SCAT 

Total 

Gr 4 
Gr 5 

Male 
Female 

White 
Minority 

S CALjTus NO SCAT 

Total 

Gr 4 
Gr 5 

Nale 
Female 

White ,. 
IQI Minority 



N M SD 



176 18 5.2 

83 16 5.8 

93 20 3.9 

94 19 5.1 
82 17 5.2 

127 ' 19 5.3 

49 17 4.9 



109 16 5.8 

50 14 5.2 
59 17 6.0 



35 

74 

75 
34 



15 
16 

16 
14 



6.5 
5.4 

5.5 
6.2 



MALE 



I 


M 


sp 


! 


94 


19 


LI 


82 


40 


18 


5.8 


43 


54 


20 


4.4 


39 



FEMALE 



22 16 6.6 
13 14 6.3 



285 


17 


5.6 


129 


133 


16 


5.7 


58 


152 


19 


5.1 


71 


129 


18 


5.8 




156 


17 


5.3 




202 


18 


5.5 


87 


83 


16 


5.6 


42 



M SD 



65 


19 


5.0 


62 


18 


29 


18 


5.3 


20 


16 


35 


15 


6.5 


74 


15 


18 


15 


6.4 


32 


14 


17 


16 


6.8 


42 


17 



17 


5.2 


1 127 


19 


5.3 


15 


5.7 


1 58 


16 


6.4 


20 


3.0 


69 


21 


3.1 






65 


19 


5.0 






62 


18 


5.5 



5.5 



5.4 

4.5 
5.8 



53 16 5.1 
21 15 6.2 



18 


5.8 


156 


17 


5.3 


1 202 


18 


5.5 


83 


17 


6.1 


75 


15 


5.2 


91 


16 


5.9 


42 


19 


5.4 


81 


18 


4.9 




19 


4.7 


41 












87 


19 


5.6 


42 












115 


17 


5.4 


41 


19 


5.6 


115 


17 


5.4 






■ 




17 


5.9 


41 


15 


5.2 











MINORITY 



! M SD N 



M SD 



49 17 4.9 

25 16 4.5 

24 18 5.3 

.29 18 5.3 

20 16 4.0 



75 


16 


5.5 


34 


14 


6.2 


33 


15 


5.0 


17 


13 


5.4 


42 


17 


5.8 


17 


16 


6.7 


22 


16 


6.6 


13 


14 


6.3 


53 


16 


5.1 


21 


15 


G.2 



ERIC 



lable C.5 



6-D1a1oque Sample . Results of Analyses of Covan'ance of 
Knowledge Raw Scores Using 1977 Pretest as the Dependent 
Variable and 1976 Pretest as the Covariate 



TYPE OF ANALYSIS 
OF COVARIANCE 

Treatment by Grade 
by Sex 



Treatment by Grade 
by Race 



Treatment by Sex 
by Race 



SOURCE OF 

V ARIATION Df 

Covariate 1 
Main Effect 

Treatment (TR) 1 

Grade (GR) 1 

Sex 1 

Interactions 

TR X GR 1 

TR X SEX 1 

GR X SEX 1 

TR X GR X SEX 1 

Residual 276 

Raw Regression Coefficient 



Covariate 

Main Effect 

Treatment (TR) 
Grade (GR) 
Race (R) 

Interactions 

TR X GR 
TR X R 
GR X R 

TR X GR X R 

Residual 



1 



1 
1 
1 

1 

276 



Raw Regression Coefficient 

Covariate 1 
Main Effec t 

Treatment (TR) 1 

Sex 1 

Race (R) 1 

Interactions 

TR X SEX 1 

TR X R 1 

SEX X R 1 

TR X SEX X R 1 

Residual 276 



Ra w Regression Coefficient 
Level of significance: * p < .05; ** p < .01 



ERIC 



- c.5 



MS 
1646.51 



15.82 
221 .'3 
12.08 



1.48 
2.63 
25.56 

.74 

11.52 



1646.51 



21.39 
220.43 
44.09 



3.24 
.63 
21.71 

. 4.98 

11 .42 



1646.51 



10.01 
19.18 
52.72 



8.58 
1.49 
6.68 

74.84 
11.94 



RATIOS 



142.90** 



1 .373 
19.262** 
1.048 



.128 
.228 
2.218 

.064 



597 



,5S7 



144.22** 



1.874 
19.307** 
3.862* 



.284 
.055 
1.901 

.436 



597 



139.96** 



.838 
1.607 
4.417* 



.719 
.125 
.560 

6.271^ 



103 



Table C.6 



6-Dia1ogue Samp le. Results of Analyses of Covaraince of 
Knowledge Raw Scores Using 1977 Posttest as the Dependent 
Variable and 1976 Pretest as the Covariate 



TYPE OF ANALYSIS 
OF COVARIANCE 

Treatment by Grade 
by Sex 



Treatment by Grade 
by Race 



Treatment by Sex 
by Race 



SOURCE OF 

VARIATION Df 

Covariate 1 
Main Effect 

Treatment (TR) 1 

Grade (GR) 1 

Sex 1 

Interactions 

TR X GR 1 

TR X SEX 1 

GR X SEX 1 

TR X GR X SEX 1 

Residual 284 

Raw Regression Coefficient 



Covariate 

Main Fffect 

Treatment (TR) 
Grade (GR) 
Race (R) 

interactions 

TR X GR 
TR X R 
GR X R 

TR X GR X R 

Residual 



1 



1 
1 
1 

1 
1 
1 

1 

276 



Level of significance: 



Raw Regression Coefficient 

Covariate ] 
Main Effect 

Treatment (TR) 1 

Sex 1 

Race (R) l 

Interactions 

TR X SEX 1 

TR X R - 1 

SEX X R 1 

TR X SEX X R . 1 

Residual 276 

Raw Regression Coefficient 

* p < .05; ** p ^ .01 



MS 
1800.50 



308.01 
299.10 
12.44 



28.59 
27.44 
72.26 



RATIOS 



1.19 
30.98 

1800.50 



343.43 
298.43 
22.23 

17.01 
16.35 
1.59 

19.26 
22.80 



1800.50 



279.76 
18.42 
28.88 



39.15 
8.79 
10.42 

67.36 

23.53 



79.60** 



13.618** 
13.223** 
.550 



1.264 
1.213 
3.195 

.053 



.624 



78.97** 



15.062** 
13.089** 
.975 

.746 
.717 
.070 

.845 



.^24 



76.52** 



11.890** 

.783 
1 .227 



1.664 
.374 
.443 

2.863 



.624 



Table C.7 



6-Dialoque Sampl-.v Results of Analyses of Covariance of 
Knowledge Raw Scores Using 1977 Posttest as the Dependent 
Variable and 1977 PrPtest as the Covariate 



TYPE OF ANALYSIS 
OF COVARIANCE 



Treatment by Grade 
by Sex 



/ 



Treatment by Grade 
by Race 



Treatjnent by Sex 
hy Race 



Level of significance: 



ERIC 



SOURCE OF 



VARIATION 


Df 


MS 




F - RATIOS 


Covariate 


1 

1 


CsJOKJ • D 1 






Main Effect 










Treatment (TR) 


1 


257.27 




12.254** 


braae [atij 


1 


111 .51 




5.311* 


Sex 


1 


5.97 




285 


Interactions 










TR X GR 


1 


46.22 




2.202 


TR X SEX 


1 


?0.86 




.994 


GR X SEX 


1 


35.58 






fR X GR X SEX. 


1 






.UU 1 


Residual 


276 


20,99 






Raw Regression Coefficient 




.703 




Covariate 


1 


L. J J U • U 1 




191 ii;** 


Main Effect 










Treatment (TR) 


. 1 


282.60 




13.529** 


Grade (GR) 


1 


112.21 




5.372* 


Race (R) 


1 


7.26 




.348 


Interactions 










TR X GR 


1 


34.34 




1.644 


TR X R 


1 


11 .29 




.540 


GR X R 


1 


23.19 




1.110 


TR X GR X R 


1 


dfi 7Q 




9 94n 


Residual 


276 


20.89 






Raw Regression Coefficient 




.703 




Covariate 


1 


?530 fil 

C\JsJ\J * {J 1 




117 '^Q** 

II/. 07 


Main Effect 










Treatment (TR) 


1 


237.72 




11.027** 


Sex 


1 


7.45 




.345 


Race (R) 


1 


8.03 




.372 


Interactions 










TR X SEX 


1 


?3.53 




1.091 


TR X R 


1 


8.02 




.372 


SEX X R 


1 


.00 




.000 ^ 


TR X SEX X R 


1 


1.32 




.061 


Residual 


276 


21.56 






Raw Regression Coefficient 




.703 




* p < .05; ** p 











- c.7 - 



pialaaue Saiple. Adjusted Nems of the Dependent Variable ResulHna fm 
the Analyses of Covarlance 



— Adjusted Dependent Variable Hwnt 

I9?7 Posttest «1th 1977 Posttest mth 1977 Pretest «ith 

1976 Pretest as Covarlate 1977 Pretest as Covariate 1976 Pretest as Covariate 

'6 16 17 

" 17 17 

" 1? 17 

" 17 17 

" " 16 

16 17 16 

1« 18 18 



i07 



Table C.9 



] 76 3.-Dia1oque Sample. 1976 Pretest Knowledge Test Score 
N s, Means and Standard Deviations for SCAT, NO-SCAT and 
Total Samples by Grade, Sex and Race 



I 

n 
I 



SCAT 



TOTAL 
N M SD 



Total 




10 


/I /I 

4.4 


Gr 4 


1 u 


1 1 




Gr 5 


120 


13 


4.5 


Gr6 


110 


14 


4.1 


Male 


1 li 


T} 
IJ 


4./ 


Female 


172 


12 


4.1 


White 








Minority 


130 


10 


4.2 


NO SCAT 








Total 




19 


4.D 


Gr 4 




n 


J.J 


Gr 5- 


98 


12 


4.7 


Gr6 


102 


15; 


4.2 


Malp 




\l 




Female 


174 


12 


4.3 








/I /I 


Minority 


92 


n 


4.2 


olHI plus w oLAI 








Total 


639 


12 


4.5 


Gr4 


.209 


11 


3.8 


Gr 5 


218 


12 


4.6 


Gr 6 


212 


14 


4.2 


Male 


293 


12 


4.8 


Female 


346 


12 


4.2 


White ' 


'417 


13 


4.2 


Minority 


222 


10 


4.3 



|73 13 4.7 

56 n 4.8 

62 13 5.1 

55 14 3.7 



MALE 



FEMALE 



I M SD N M SD 



172 


12 


4.1 


1 215 


14 


3.9^ 


130 


10 


4.4 


59 


11 


3.3 


69 


12 


3.2 


46 


9 


4.6 
4.4 


58 


12 


3.8 


1 78 


14 


4.1 


it 


10 


55 


14 


4.6 


1 68 


15 


3.9 


42 


12 


3.9 








1 101 


14 


3.9 


72 


10 


4.9 


M 






1 114 


13 


3.9 


58 


10 


3.7 



101 


14 


3.9 


114 


13 


3 9 












72 


10 


4.9 


58 


10 


3.7 












IlU 


19 


4.1? 


17^ 

1/4 




. 4.3 


Ann 

1 202 


13 


4.4 


92 


11 


36 


10 


3.8 


58 


11 


3.3 


1 62 


11 


3.3 


32 


10 


00 


19 


A 7 
4./ 




10 


/I 1 

4.7 


1 

1 67 


12 


4.5 


31 


10 


48 


15 


4.8 


54 


15 


3.6 


1 73 


16 


3.9 


29 


12 














I 84. 


13 


4.9 


36 


10 














118 


13 


4.1 


56 


11 


84 


13 


4.9 


118 


13 


4.1 












36 


10 


4.4 


56 


11 


4.1 












293 


12 


4.8 


346 


12 


4.2 


1 417 


13 


4.2 


222 


10 


92 


10 


4.4 


117 


11 


3.3 


131 


11 


3.3 


78 


9 


98 


13; 
14 


5.0 


120 


12 


4.3 


1 145 


13 


4.3 


73 


10 


103 


4.2 


109 


14 


4.2 


141 


15 


3.9 


71 


12 




m 










1 185 


14 


4.4 


108 


10 




m 


« 


■ 


m 




1 232 


13 


4.0 


114 


10 


185 


14 


4.4 


232 


13 


4.0 












108 


10 


4.8 


114 


10 


3.9 ' 


1 ** 


m 




m 





WHITE 



MINORITY 



N M SD N M SD 



Table C.lfl 



?6 -Dialogue ample. 1976 Posttest Knowledge Test Score 
.Means and Standard Deviations for SCAT, NO-SCAT and 
Total Samples by Grade, Sex and Race 



TOTAL • 



n 

o 
I 



SCAT 

Total 

Gr 4 
Gr 5 
Gr 6 

Male 
Female 

White 
Minority 

NO SCAT 
Total 

Gr 4 
Gr 5 
Gr 6 

Male 
Female 

White 
Minority 

SCAT plus NO SCAT ' 

Total 

, Gr4 
Gr 5 
Gr 6 

Male 
Female 



11 U Minority 
ERIC 



N M SD 

345 14 4.5 

115 13 4.1 

120 14 4.8 

110 15 4.3 

173 15 4.4 
172 14 4.6 

215 15 4.0 

130 12 4.8 

294 12 4.8 

94 10 4.0 

98 12 4.7 

102 15 4.6 

120 12 5.3 

174 12- 4.4 

202 13 4.8 

92 11 4.3 

639 13 4.7 

209 ' 12 4.2 

218 13 4.9 

212 15 4.4 

293 . 14 4.9 

346 13 4.5 

417 14 4.5 

222 12 4.7 





MALE 




FEMALE 


N 


it 

M 


SO 


N 


M 


SD 


173 


15 


4.4 


172 


14 


4.6 


56 


14 


4.2 


59 


12 


3.7 


be 


15 


4.8 


58 


14 


4.7 


55 


lb 
- 


3.9 

n 


55 

- 


15 
- 


4.7 

- 


101 


16 


4.0 


114 


15 


4.0 


72 


13 


4.7 


58 


11 


4.8 


120 


12 


5.3 


174 


12' 


'4.4 


36 


10 


4.5 


58 


10 


3.8 


Jb 


12 


5.3 


62 


12 


4.4 


48 


Ml 
- 


b.4 

n 


54 
- 


1 r 

15 
- 


3.7 
- 


84 


13 


1 

5.3 


■ 

118 


13 


4.3, 
4.0 


36 


10 


!4;6 


56 


11 


293 


14 


4.9 


346 


13 


4 5 


92 


12 


4.6 


117 


11 


3.8 


98 


14 


5.2 


120 


13 


4.7 


103 


15 


4.7 

m 


109 

m 


15 

m 


4;2 


185 


15 


m 

4.8 


m 

232 


m ., 

14 


• 

4.2 


108 


12 


4.9 


114 


11 


4.5 



t^HITE MINORITY 



! M SD N M SO 



215 


15 


4.0 


130 


12 


4.8 


69 


14 


3.6 


46 


11 


4.3 


78 


16 


4.2 


42 


12 


5.1 
4.8 


68 


16 


3.8 


42 


14 


101 
114 


16 


4.0 


72 


13 


4.7 
4.8 


15 


4.0 


58 


11 



202 13 4.8 

62 11 4.0 

67 13 4.5 

73 16 4.1 

84 13 5.3 

118 13 4.3 



92 11 4.3 



32 
31 
29 

36 
56 



0 4.0 

0 4.9 

1 ,3.7 

0 4.6 

1 4.0 



417 


14 


4.5 


222 


12 


,4.7 


131 


12 


4.1 


78 


11 


4.2 


145 


■14 


4.6 


73 


12 


5.1 

4.6 


141 


16 


4.0 


71 


13 


185 


15 


4.8 


108 


12 


4.9 


232 


14 


4.2 


114 


11 


4.5 



Table C.ll 



1976 3-Dial oque Sample . Results of Analyses of Covariance 
of Knowledge Raw Scores Using 1976 Posttest as the Dependent 
Variable and 1976 Pretest as the Covariate 



TYPE OF ANALYSIS 
OF COVARIANCE 

Treatment by Grade 
by Sex 



Treatment by Grade 
by Race 



Treatment by Sex 
by Race 



SOURCE OF 
VARIATION 

Covariate 

Main Effect 

Treatment (TR) 
Grade (GR) 
Sex 

Interactions 

TR X GR 
TR X SEX- 
GR X SEX 

TR X GR X SEX 

Residual 



Df 

1 



1 
2 
1 



2 
1 
2 



2 

626 



Raw Regression Coefficie nt 

Covariate 1 
Main Effect 

Treatment (TR) 1 

Grade (GR) 2 

Race (R) 1 

Interactions 

TR X GR 2 

TR X R 1 

GR X R 2 

TR X GR X R 2 

Residual 626 

Raw Regression Coefficient 

Covariate 1 



Main Effect 

Treatment (TR) 
Sex 

Race (R) 

Interactions 

TR X SEX 
TR X R 
SEX X R 

TR X SEX X R 

Residual 



1 

630 



Raw Regression Coefficient 



.evel of significance: * p < .05; ** p < .01 



ERIC 



- C.ll - 



MS 
6495.07 



488.46 
43.77 
21.60 



' 6.99 
19.60 
23.94 

1 .22 

11.15 



6495.07 



537.66 
51 .26 
73.42 



7.22 
3.47 
7.83 

33.70 

11.04 



6495.07 



499.28 
28.16 
64.99 



17.73 
1.68 
26.33 

34.81 
11.12 



RATIOS 



582.58** 



43.813** 
3.926* 
1.937 



.627 
1.758 
2.147 

.109 



,717 



,717 



** 



588.30 



48.699** 
4.643* 
6.650* 



.654 
.314 
.709 

3.052* 



.717 



584.27** 



44.913** 
2.534 
5.846* 



1.595 
.151 
2.369 

3.132 



X12 



Table C.12 



1976 3-D1a1ogue Sample . Adjusted Means of the 
Dependent Variable Resulting from the Analyses 
of Covariance 



Adjusted 1976 
Posttest Means 

SCAT 14 
NO-SCAT 12 

MALE 14 
FEMALE 13 

WHITE 14 
MINORITY 13 

GRADE 4 13 
GRADE 5 13 
GRADE 6 14 



- C.12 - 

o 113 



1977 3-D]a1oque Sample . 1977 Pretest Knowledge Test Score 
N's, Means and Standard Deviations for SCAT, NO-SCAT and 
Total Samples by Grade, Sex and Race 



I 

I 



SCAT 

Total 

Gr4 
Gr 5 
Gr6 

Male 
Female 

White 
Minority 

NO SCAT 

Total 

Gr4 
Gr 5 
Gr 6 

Male . 
Female 



Minority 

SCAT plus NO SCAT 

Total 

' Gr 4 
Gr 5 
Gr6 



114 

erIc 



Male 
Female 

White 
Minority 



TOTAL 




Mill F 




rtrlHLt 






1 11 1 r rr 

WHITE 




MINORITY 




M 


SD 


I 


M 


SO 


! !! 


SD 


1 I 


M 


SO 


I 


M 


SD 


192 


15 


4.3 


92 


16 


4.2 


100 15 


4 3 




ID 




27 


^ A 

13 


3.2 


119 


14 


3.4 


CO 

58 


14 


3.4 


61 14 


3.3 


101 


14 


3.4 


18 


13 


2.7 


41 


16 


4.5 


19 


16 


4.9 


22 16 


4.3 


36 


16 


4.7 
4.4 


'5 


15 


3.6 
5.1 


32 


19 


5.0 


K 
10 


Oft 


4.1 


17 18 


5.6 


1 28 


20 . 


4 


13 


92 


16 


4.2 












1 81 


16 


4.3 
4.4 


11 


14 


3.5 


100 


15 


4.3 






■ 




- 


1 84 


15 


16 


13 


3.0 


165 


16 


4.3 


81 


16 


4.3 


84 15 


4.4 














27 


13 


3.2 ■ 


11 


■14 


3.5 


1^ 13 


3.0 


- 


- 








- 


253 


13 


5.2 


129 


13 


5.7 


124 13 

I LI IJ 




1 1 !/U 


1/1 


J.IJ 


63 


12 


r A 

5.3 


108 


12 


4.8 
4.7 


CO 

DO 


11 


5.2 


55 12 


4.5 


1 75 


12 


4.5 
4.4 


33 
11 


10 


5.2 


64 


13 


33 


13 


5.5 


31 13 , 


3.7 


1 53 


13 


13 


6.1 
4.0 


81 


16 


4.9. 


4o 


17 


5.1 


AA n I* 

38 15 


4.5 


1 62 


17 


4,9 


19 


14 


129 


13 


5.7 












102 


14 


5.5 


27 


11 


5.9 

4.8 


124 


13 

1 J 


4 1 












1 88 


14 


4.3 


36 


12 


190 


14 


5.0 


102 


14 


5.5 


88 14 


4.3 


1 


-■ 


- 


- 


- 


- 




12 


5.3 


27 


11 


5.9 


36 12 


4.8 


1 


- 


- 


- 


- 


w 


445 


14 


4.9 


m 


14 


5.3 


224 14 


4.4 


1 355 


15 


4.7 


90 


12 


4 8 


997 


\i 




Ml 

ill 


T) 
IJ 


4.6 


116 13 


A A 

3.9 


i 176 


13 


4.0 


51 


11 


4.7 


105 


14 


4.8. 
5.0 




1 1 








on 

1 o9 


14 


4.7 


16 


13 


5.5 


113 


17, 


58 


17 


5.0 


55 16 


5.0 


i 90 


18 


4.9 


23 


14 


4.1 


221 


14 


5.3 












1 183 


•J 

15 


5.1 


38 


12 


5.5 


224 


14 


4.4 . 












172 


15 


4.3 


52 


12 


4.3 


355 


15 


4.7 


83 


15 


5.1 


172 15 


4.3 


1 ■ 




■ 




V 


m 


90 


12 


4.8 


38 


1' 


5.5 


52, 12 


4.3 






■ 


n 




m 



Table C.14 



1977 3-Dialoque Sample. 1977 Posttest Knowledge Test Score 
N s, Means and Standard Deviations for SCAT, NO-SCAT and 
Total Samples by Grade, Sex and Race 



TOTAL 



O 



SCA_I 

Total 

Gr 4 
Gr 5 
Gr 6 

:ia]e 
Female 

White 
Minority 

NO SCAT 

I 

Total 

Gr 4 
Gr 5 
Gr6 

Male 
Female 

■ White 
Minority 

SCATjJiJsJO_ 

Total 

Gr 4 
Gr 5 
Gr 6 

. Male 
Female 

IJg White ' 
■' Minority 



SCAT 



ERIC 



N M SD 



192 17 4.8 



119 
41 
32 

92 
100 

165 
27 



16 4.4 

17 3.7 
21 5.7 

18 4.4 
16 5.2 

18 4.7 

14 4.5 



253 13 



108 
64 
81 

129 
124 

190 
63 



13 
14 

12 
13 

13 
10 



445 

227 

•105 
113 

<221 
224 

355 
90 



14 

15 
16 

15 
14 

15 



MALE 



FEMALE 



SD N M SD 



92 


18 


4.4 


100 


16 


5.2 


58 


17 


4.2 


61 


15 


4.5 


19 


17 


3.9 


22 


18 


3.6 


15 


22 


2.9 


17 


20 


7.3 


81 


18 


4.5 


84 


17 


4.9 


11 


16 


2.9 


16 


13- 


5.1 



6.4 


129 


12 


6.5 


124 


13 


6.0 


53 


11 


6.3 


55 


11 


5.8 


33 


12 


5.7 


31 


13 


7.0 


43 


. 14 


7.2 


38 


15 


6.5 










* 


6.2 












6.3 


102 


'13 


6.5 


88 


14 


5.0 


27 


10 


6.1 


36 


10 


6.2 


221 


15 


6.3 


224 


14 


5.7 


111 


14 


5.9 


116 


13 


5.4 


52 


14 


5.7 


53 


15 


7.3 


58 


16 


7.4 


55 


16 


6.3 












6.0 




* 








6.0 


183 


15 


6.3 


172 


16 


5:8 


38 


12 


5.9 


52 


11 



6.2 

5.7 
5.8 
6.9 



6.0 
6.0 



5.8 



WHITE 



MINORITY 



N M SD N M SD 



165 


15 


4.7 


27 


14 


4.5 


101 


16 


4.5 


18 


14 


3.4 


36 


17 


'3.9 




17 


1.1 


28 


22 


3.3 


4 


10 


8.5 


81 


18 


4.5 


11 


16 


2.9 


84 


17 


4.9 


16 


13 


5.1 



190 


13 


6.3 


63 


10, 


6.0 


75 


13 


5.6 


33 


8 


5.5 


53 


13 


5.4 


11 


11 


7.2 
4.8 


62 


14 


7.6 


19 


13 


102 


13 


6.5 


27 


10 


6.1 


88 


14 


6.0 


36 


10 


6.0 



6.0 


1355 


15 


6.0 


90 


5.4 


176 


15 


5.3 


51 


5.4 


1 89 


15 


5.3 


16 


7.3 


1 90 


17 


7.0 


23 


• 


■1 183 


15 


6.3 


38 




1172 


16 


5.7 


52 
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Table C.15 



1977 3-Dia1ogue Sample. Results of Analyses of Covariance 
of Knowledge Raw Scores Using 1977 Posttest as the Dependent 
Variable and 1977 Pretest as Covariate 



TYPE OF ANALYSIS 
OF COVARIANCE 

Treatment by Grade 
by Sex 



Treatment by Grade 
by Race 



Treatment by Sex 
by Race 



SOURCE OF 

VARIATION Df 

Covariate i 
Main Effect 

Treatment (TR) 1 

Grade (GR) 2 - 

Sex 1 

Interactions 

TR X GR 2 

TR X SEX 1 

GR X SEX .2 

TR_,x .GR X SEX 2 

Residual 432 

Raw Regression Coefficient 

Covariate 1 
Main Effect 

Treatment (TR) 1 

Grade (GR) 2 

Race (R) 1 

Interactions 

TR X GR 2 

TR X R 1 

GR X R 2 

TR X GR X R 2 

Residual 432 

Raw. Regression Coefficient 



Covariate 

Main Effect 

Treatment (TR) 
Sex 

Race (R) 
Interactions 

TR X SEX 
TR X R 
SEX X R 

TR X SEX X R 

Residual 



1 



436 



.evel of significance; 



Raw Regression Coefficient 
* p ^ .05; ** p < .01 

-C.15. 118 



MS 
5934.37 



1042.21 
8.02 
.03 



35.24 
26.48 
35.69 

19.74 

22.10 



5934.37 



955.42 
8.00 
205.54 



43.83 
2.05 
20.. 14 

109.81 
21 .38 



5934.37 



958.42 
1.58 
207.12 



73.00 
3.19 
102.26 

4.52 
21.62 



F - RATIOS 
268.49** 



47.152** 
.363 
.001 



1.594 
1.198 
1.615 

.893 



,752 



,752 



277.58**' 



44.690** 

.374 
9.614* 



2.050 
.096 
.942 

5.137* 



752 



274.47** 



44.328** 

.073 
9.580* 



3.376 
.147 
4.730* 

.209 



Table C.16 



1977 3-Dia1oque Sample . Adjusted Means of the 
Dependent Variable Resulting From the Analyses 
of Covariance 



Adjusted 1977 
Posttest Means 



SCAT 16 

NO-SCAT ^ 1 3 

MALE 14 

FEMALE 15 

WHITE , 15 

MINORITY 13 

GRADE 4 14 

GRADE 5 - 15 

GRADE 6 15 



ERIC 
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APPENDIX D 



Results of Analyses of Variance of Knowledge Gain Scores for the 1976-77 
6- Dialogue Sample 



Tables D.1-3 Means and Standard Deviations of 1976 pretest 

to 1976 posttest gains, 1976 pretest to 1977 
pretest gains and 1976 pretest to 1977 posttest 
gains by treatment, grade, sex and race 



Tables D.4-6 Results (F-rtatios) of Analyses of Variance 
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Table D,l 



m\m S^ple. 1976 Pretest to 1976 Posttest Knowledge Gain Score 
by GrIrSM ar?Race "^"'"""^ 







TOTAL 


MALE 




N 




SO 


N 


M 


SO 


SCAT 














Total 


176 


1.8 


3.6 


94 


1.9 


3.6 


Gr4 


83 


1./ 


3.7 


40 


2.2 


3.6 




yj 


1.8 






1.0 


J.D 


Hale 


94 


1.9 


3.6 


- 


■ 




Female 


82 


1.6 


J.D 








White 


127 


1.7 


3.5 


65 


1.7 


3.5 


, Minority 


49 0.9 


7 0 
J.O 


on 


2.3 


3.7 


P NO SCAT 














^^^^^ 

( Total 


109 


-.1 






■.0 ' 




Gr 4 


50 


-.1 


J. 4 


18 


-.6 


4.0 


111 3 


59 


-.1 


3.6 


17 

1 r 


- 6 


4 0 


Male 


35 


-.6 


3.9 


- 


- 


- 


Female 


74 


.2 


3.3 








White 


75 


-.3 


3.4 


22 


-.9 


3.7 


Minority 


34 


.3 


3.7 


13 


-.1 


4 3 


SCAT plus NO SCAT 














Til 

Total 


285 


1.1 


J.D 


TOO 


1 0 


3.8 


Gr 4 


133 


1.0 


3.7 


58 


1.3 


3.9 


Gr 5 


152^ 


1.1 


3.6 


71 


1.2 


3.8 


Male 


129 


1.2 


3.8 








Female 


156 


.9 


3.5 






• 



IP] White 
^'''^^ Minority 

ERIC 



202 1 
83 1 



0 3.6 
2 3.8 



FEMALE 



87 1.1 3.7 
42 1.6 4.0 



82 1.6 3.6 



74 

32 
42 



156 

75 
81 



115 
41 



.2 

.2 



.9 3.5 
.8 3.6 



WHITE 



MINORITf 





1 II 

1 N 


M 


SO 


N 


M 


SO 


3.6 


1 127 


1.7 


3.5 


49 


1.9 


3.8 


3.7 


58 


1.9 


3.7 


25 


1.3 


3.5 


3.5 


1 


1.6 


3.3 


24 


5 


4.1 


- 


65 


1.7 


3.5 


29 


2.3 


3.7 




CO 

i 


1.7 


3.5 


20 


1.2 


3.9 


3.5 


• 


m 


- 


- 


- 


- 


J. J 














J.O 


1 


n 

-.J 


3.4 


34 


.3 


3.7 


3.1 


1 33 


-.4 


3.6 


17 


.4 


3.1 


3.4 


1 42 


. ] 


3 3 

J . J 


17 


? 

.L 




- 


! 22 


-.9 


3.7 


13 


-.1 


4.3 




, 53 


.0 


3.3 


21 


.5 


3.3 


3.3 


1 - 


- 


- 


- 


- 


- 


3 3 




























3.5 


1 202 


1.0 


3.6 


83 


1.2 


3.8 


3.5 


1 91 


1.1 


3.8 


42 


.9 


3.4 


3.5 


1 111 


.9 


3.4 


41 


1.5 


.4.2 




1 87 


1.1 


3.7 


42 


1.6 


4.0 




1 115 


.9 


3.5 


41 


.8 


3.6 



Table D,2 



. 6;Mal03ue Sayle , 1976 Pretest to 1977 Pretest toowledge Gain Score 



es 



TOTAL 





N_ 


H 


SD 


crAT 
olAI 








Total 0 


176 


4.9 


3.9 


6r 4 


83 


4.5 


4 n 


Gr 5 


93 


5.2 


3.7 


Male 
rcinciie 


94 

. 82 


5.0 
4.7 


3.9 
3.9 


White 
1 ninoruy 


127 
49 


4.9 
4.8 


3.8 
4.1 


NO SCAT 
















1 Total 


109 


4.6 


3.9 


Gr 4 


50 


3.8 


4.3 


01 3 ■ 


59 


5.4 


3.3 


Male 


35 


4.6 


3.9 


Female 


•74 


4.7 


3.9 


White 


75 


4.8 


3.9 


Minority 


34 


4.2 


3.8 


SCAT- plus NO SCAT 








■ Total 


285 


4.8 


3.9 


Gr4 


133 


4.3 


4.7 


Gr 5 


152 


5.6 


5.5 



123 



ERIC 



Male 
Female 

White 
Minority 



129 4.9 

156 4.7 

202 4.9 

^3 4.6 



3.9 
3.9 

3.8 



MALE 



22 5.4 
13 3.2 



87 4.7 
42 5.2 



3.9 
3.6 



FEMALE 



!! !1 ,SD N M SD 



94 


5.0 


3.9 


82 


4.7 


3.9 


40 


4.8 


4.2 


43 


4.3 


4.0 
3.7 


54 


5.2 


3.7 


39 


5.2 



65 


4.5 


3.9 


62 


5.3 


29 


6.1 


3.6 


20 


3.0 


35 


4.6 


3.9 


7J 


4.7 


18 


4.4 


4.5 


32 


3.5 


17 


4.8 . 


3.3 


42 


5.6 



129 4.9 3.9 

58 4.6 4.3 
71 5.1 3.6 



3.9 
3.8 



75 
81 



3.9 

'5.4 



3.6 
4.2 



53 4.6 3.9 
21 '4.8 3.9 



156 4.7 



115 5.0 3.7 
41 3.9 4.1 



WHITE 



127 4.9 . 3,8 

58 4.9 3.9 

69 4.9 3.7 

65 4.5 3.9 

62 5.3 3.6 



MINORITY 



N M SD N 



M SD 



49 4.8 4.1 

25 '3.6 4.4 

24 6.1 3.5 

29 6.1 3.6 

20 3.0 4.2 



3.9 1 


75 


4.8 


3.9 


34 4.2 


4.3 1 


33" 


4.0 


4.5 


• 17 3.4 


3.3 1 


42 


5.5 


3.2 


17 5.0 




22 


5.4 


3.9 


13 3,.2 




53 


4.6 


3.9 


21 4.8 



3.9 


1 202 


4.9 


3.8 


83 


4.6 


4.0 


4.1 


91 


4.6 


4.1 


42 


3.5 


4.2 


3.5 


,111 


5.1 


3.5 


41 


5.7 


3.5 




87 


4.7 


3.9 


42 


5.2 


3.8 




115 


5.0 


3.7. 


41; 


3.9 


4.1 



Table 0.3 



Mialojuie Saple. 1976 Pretest to 1977 Posttest llnowledge Gain Score 

Deviations for MAT and ?ota! Sajes 



TOTAL 



o 



125 

ERIC 





r M 


SO 


SCAT 






Total 


176 5.7 


4; 8, 


Gr 4 


83 4.9 


5.0 


br D 




/I c 

4.5 


Male 


■ 94 6.0 


5.1 


d cilia 1 c 






White 


127 5.6 


4.8 


Minority 


49 6.2 




NU bCAT 






Total 


109 3.8 


5.6 


Gr 4 


50 3.3 


4.0 




59 4.3 


6.7 


Male 


35 3.3 


5.6 


Female 


74 4.0 


5.7 


White 


75 4.2 


5.3 


Minority ■ 


,34 3.0 


6.3 


i>LAI plus NO SCAT 






Til 

■ Total 


285 5.0 


5.2 


6r 4 


133 4.2 


4.2 


Gr 5 


152 5.3 


3.5 


Male 


129 5,. 3 


5.3 


Female . 


156 4.8 


5.1 


White • 


202 5.0 


5.0 


Minority 


83 4.9 


5.6 



MALE 



FEMALE 



N M SD N M SD 



94 


6.0 


5.1 


82 


5.4 


,4.5 


40 


5.5 


5.2 


43 


4.4 


4.9 


54 


6.4' 


4.9 


39 


6.5 


3.8 



65 


5.3 


4.9 


62 


5.8 


4.7 




29 


7.6 


5.1 


20 


4.2 


3.3 




35 


3.3 


5.6 


74 


4.0 


5.7 


75 


18 


3.8 


3.7 


32 


3.0 


4.2 


33 


17 


2.9 


7.1 


42 


4.8 


6.5 


42 



22 4.2 5.3 53 4.2 5.3 
13 1.8 5.8 21 3.8 6.7 



129 5.3 5.3 



58 5.0 4.8 
71 5.6 5.7 



87 5.1 5.0 
42 5.8 5.9 



,115 5.0 5.0 
41 4.0 5.2 



WHITE . 



22 4.2 
53 4.2 



3.5 
6.3 

5.3 
5.3 



MINORITY 



N 


M 


SO 


! 


M 


SD 


127 


5.6 


4.8 ; 


49 


6.2 


4.7 


58 


4.7 


5.6 


26 


5.6 


3.3 


69 


6.3 


3.9' 


24 


6.9 


5.8 


65 


5.3 


4.9 


29 


7.6 


5.1 


62 


5.8 


4.7 


20 


4.2 


3.3 



75 4.2 5.3 34 3.0 6.3 



17 2.4 4.8 

.17 3.7 7.7 

13 1.9 . 5.8 

21 3.8 6.7 



4.8 


5.1 


1 202 


5.0 


5.0 


83 


4.9 


5.6 


3.8 


4.6 


1 91 


4.3 


5.0 


42 


4.3 


4.2 


5.6 


5.4 


1 111 


5.6 


5.0 


41 


5.6 


6.8 






1 87 


5.1 


5.0 


42 


5.8 


5.9 






1 115 


5.0 


5.0 


41 


4.0 


5.2 



1 



Table D.4 6-Dia1goue Sample . Results of Analyses of Variance of 

Knowledge Gain Scores from 1976 Posttest Minus 1976 
Pretest 



TYPE OF ANALYSIS 
OF VARIANCE 

Treatment by Grade 
by Sex 



SOURCE OF 
VARIATION 



Main Effect 

Treatment (TR) 
Grade (GR) 
Sex 

Interactions 

TR X GR 
TR X SEX 
GR X SEX 

TR X GR X SEX 

Residual 



Df 



1 
1 
1 

1 

227 



MS 



223.12 
.62 
.18 



.57 
18.51 
6.71 

, 3.81 

12.64 



RATIOS 



17.648** 
.049 
.014 



.045 
1.464 
.531 



,301 



Treatment by Grade 
by Race 



Main Effect 

Treatment (TR) 
Grade (GR) 
Race (R) 

Interactions 

TR X GR 
TR X R 
GR X R 

TR X GR X R 

Residual 



1 

227 



232.78 
.80 
5.24 



.03 
2.39 
7.14 

13.57 

12.65 



18.409** 
.063 
.415 



.002 
.189 
.565 

1.073 



Treatment by Sex 

by Race_._. 



Main Effect 

Treatment (TR) 
Sex 

Race (R) 

Interactions 

TR X SEX 
TR X R 

SEX'x R • 

TR X SEX X R 
Residual 



1 

227 



225.67 
.32 
5.22 



22.26 
6.71 
10.22 

2.40 

12.60 



17.906** 
.026 
.414 



1.766 
.532 
.811 



190 



Level of significance: * p ^ .05; ** p £ .01 



ERIC 



D.4 



127 



Table 0.5 



6- Dialogue Sample . Results of Analyses of Variance of 
Knowledge Gain Scores from 1977 Pretest Minus 1976 
Pretest 



TYPE OF ANALYSIS 
OF VARIANCE 

Treatment by Grade 
by Sex 



SOURCE OF 
VARIATION 



Main Effect 

Treatment (TR) 
Grade (GR) 
Sex 

Interactions 

TR X GR 

TR X SEX . 
GR X SEX 

TR X GR X SEX 

Residual 



Df 



1 
1 
1 

1 

227 



MS 



2.94 
72.94 
1.04 



8.01 
.76 
13.75 

6.49 

14.82 



F - RATIOS 



.198 
4.921* 
.070 



.540 
.051 
.928 

.438 



Treatment by Grade 
by Race 



Main Effect 

Treatment (TR) 
Grade (GR) 
Race (R) 

Interactions 

TR X GR 
TR X R 
GR X R 

TR X GR X R 

Residual 



1 

771 



3.62 
71 .84 
3.38 



10.28 
: 3.92 
37.79 

22.29 

14.66 



.247 
4.899* 
.231 



.701 
.267 
2.577 

1 .520 



Treatment by Sex 
by Race 



Main Effect 

Treatment (TR) 
Sex 

Race (R) 

Interactions 

TR X SEX 
TR X R 
SEX X R 

TR X SEX X R 

Residual 



1 

227 



2.03 
2.24 
5.68 



3.28 
.52 
32.84 

127.08 
14.59 



.139 
.154 
,390 



.225 
.035 
2.251 

8.711** 



ERIC 



Level of significance: * p £ .05; 



** p £ .01 



- D.5 
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I 



Table D.6 6- Dialogue Sample . Results of Analyses of Variance of 

Knowledge Gain Scores from 1977 Posttest Minus 1976 
Pretest 



TYPE OF ANALYSIS 
OF VARIANCE 

Treatment by Grade 
by Sex 



SOURCE OF 
VARIATION 



Main Effect 

Treatment (TR) 
Grade (GR) 
Sex 

Interactions 

TR X GR 
TR X SEX 
GR X SEX 

TR X GR X SEX 

Residual 



Df 



1 

1 
1 

1 

227 



MS 



235.10 
121.33 
1.16 



13.85 
20.08 
50.97 

7.85 

25.97 



F - RATIOS 



9.054** 
4.672* 
.045 



.533 
.773 
1.963 

.302 



Treatment by Grade 
by Race 



Main Effect 

Treatment (TR) 
Grade (GR) 
Race (R) 

Interactions 

TR X GR 
TR X R 
GR X R 

TR X GR X R 

Residual 



1 

1 
1 

1 

227 



252.76 
122.03 
.002 



7.49 
46.48 
.04 

3.601 
26.07 



9.695** 
4.681* 
.000 



.287 
1 .783 
.002 



,138 



Treatment by Sex 
by Race 



Main Effect - 

Treatment (TR) 
Sex 

Race (R) 

Interactions 

TR X SEX 
TR X R 
SEX X R 

TR X SEX X R 

Residual 



■1 
.1 

1 

227 



227.08 
2.26 
.40 



26.97 
23.31 
38.91 

114.75 
25.91 



8.765** 
.087 
.015 



1.041 
.900 
1.502 

4.429* 



Level of significance: * p ^ .05; ** p ^ -Ol^^S 
Er|c - D.6 - 



APPENDIX E 



Results of Analyses of Covariance of Interest Scores for the 1976-77 
6-Dialogue Sample and the 1977 3-Dialogue Sample. 

6-Dialogue Sample 

--Science Career Interest Scores 

Tables E.1-2 Means and Standard Deviations of 1977 

Pretest and 1977 Posttest by Treatment 
Group, Sex, Race and Grade 

Table E.3 Results (F-Ratios) of Analyses of Covariance 

Table E.4 Adjusted Means Resulting from Analyses 

of Covariance 

--General Science Interest Scores . ' 

Tables E.5-6 Means and Standard Deviations of 1977 

Pretest and 1977 Posttest by Treatment 
Group, Sex, Race and Grade 

Table E.7 Results ,( F-Ratios) of Analyses of Covariance 

Table E.8 Adjusted Means Resulting from Analyses, 

of Covariance 



— Interest In SCAT Career's Scores 

Tables E.9-10 Means and Standard Deviations of 1977 

Pretest and 1977 Posttest by Treatment 
Group, Sex, Race and Grade 

Table E.ll Results (F-Ratios) of Arriilyse . of Covariance 

Table E.12 Adjusted Means Resulting from Analyses 

of Covariance 



1977 3- Dialogue Sample 

— Science Career Interest Scores 

Tables E.n-14 Means and Standard Deviations of 1977 

Pretest and 1977 Posttest by Treatment 
Group, Sex, Race" and Grade 



- E - 
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Table E.15 Results (F-Ratios) of Analyses of 

Covariance 

Table E.16 Adjusted Means Resulting from Analyses 

of Covariance 

--General Science Interest Scores 

Tables E. 17-18 Means and Standard Deviations of 1977 

Pretest and 1977 Posttest by Treatment 
Group, Sex, Race and Grade 

Table E.19 Results (F-Ratios) of Analyses of 

t Covariance 

Table E.20 Adjusted Means Resulting from Analyses 

of Covariance 

--Interest in SCAT Careers Scores 

Tables E. 21-22 Means and Standard Deviations of 1977 

Pretest and 1977 Posttest by Treatment 
Group, Sex, Race and Grade 

Table E.23 Results (F-Ratios) of Analyses of 

Covariance 

Table E.24 Adjusted Means Resulting from Analyses 

of Covariance 
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Table E.l 



|j).ia1o()ue Sample.' 1977 Pretest Science Career Interest Score 



TOTAL 



I 

m 

ro 
I 



SCAT 



ERIC 



Total 


176 


5.5 


Gr 4 


83 


5.3 


Gr 5 


93 


5.6 


. Hale 


94 


6.0 
4.8 


Female 


. 82 


White 


127 


5.7 


Hinority 


49 


4.9 


NO SCAT 






Total 


• 109 


5.4 


Gr 4 ' 


50 


5.8 


Gr 5 


59 


5.1 


Male 


35 


5.7 


Female 


74 


5.3 


White 


75 


5 6 


Minority 


34 


5.1 


SCAT plus- NO 


SCAT 




Total 


285 


5.4 


Gr 4 


133 


5.5 


Gr 5 


152 


5.4 


Male 


129 


5.9 


Female 


156 


5.0 


White . 


202 


5.6 


Minority 


• 83 


5.0 



N M SD 



2.-4 

2.2 
2.6 

2.4 
2.2 

2.4 
2.2 



2.4 
2.4 

2.3 
2.5 



2.4 

2.2 
2.5 



MALE 



FEMALE 



18 6.6 2.3 
17 4.7 2.1 



N M SD N M SD 

94 • 6.0 2.4 ^ 82 4.8 2.2 
6.1 2.5 39 4.9 2.4 



65 6.4 2.3 62 4.9 2.3 
29 5.2 2.3 20. 4.5 2.0 



35 5.7 2.4 74 5.3 2.4 



32 5.3 2.0 
42 5.3 2.6 



22 5.8 2.3 53 5.5 2.3 
13 5.5 2.6 21 4.9 2.5^ 



29 5.9 2.4 

58 6.1 2.2 
71 '5.8 2.5 



156 5.0 2.3 

75 5.0 2.1 
81 5.1 2.5 



87 6.3 2.3 
42 5.3 2.4 



-115 5.2 ?.3 
41 4.7 2 3 



WHITE 



MINORITY 



! . M SD N M SD 



127 


5.7 


2.4 


49 


4.9 


58 


5.6 


2.2 


25 


,4.6 


69 


5.7 


2.7 


24 


5.3 


65 


6.4 


2.3 


29 


5.2 


62 


4.9 


2.3 


20 


4.5 



75 


5:6 


2.3 


34 


5,1 


2.5 


33 


5.9 


?.2 


17 


5.5 


2.3 


42 


5.3 


2.4 , 


17 


4.7 


2.8 


22 


5.8 


2.3 


13 


5.5 


.2.6 


53 


5.5 


2.3 


21 


4.9 


2.5 



?02- 5.6 


2.4' 


83 


5.0 


2.3 


91 5.7 


2.2 


42 


5.0 


2.2 


m 5.6 


2.5 


41 


5.0 


2.5 


8' 6.3 


2.3 


42 


5.3 


2.4 


5.2 


0 T 
4i ^ 


41 


4.7 


2.3 



Tibit i: 



i-mop Sarole. 1977 Posttest Science Career Interest Score 
N s, Means andltandard Deviations for SCAT, NO-SCAT and Total 
Sanples'by Grade, Sex and Race 



TOTAL 





N 

• 1 


M 






I/O 




2.5 




83 


5.0 


2.5 


IP . 


93 


5.8 


2.5 




94 


6.0 


2.4 


i < ' J? 




1 ft 


7 ^ 

C.J 






5.6 


^.5 




49 


5.1 


2.5 




109 


5.2 


2.9 


(/ ; 


SO 


5.4 


2.7 






4.9 


3.0 


t* * 


]!) 


5.5 


3.0 


it ■ (• 




J. I) 


/ ^ 

L 1 ij 


»^ y 






2.9 




]4 




2,8 




in J 




C,i 




\]] 


5.2 


2,6 




N 


"1.5 


2./ 




m 


5,<) 


2.6 




1% 


4.9 


2.6 




w 


5,4 


2.7 


ViM.'l I'/ 


«3 


5.! 


2.6 



HALE FEMALE 



N 


M 


SO 


N 


H 


SD 


94 


6.0 


2.4 


82 


4.8 


2.5 


40 


5.8 


2.2 


43 


4.4 


2.6 




• 


t.D 

■ 


yi 


D.4 

■ 


12 


• 

65 


- 

6.3 


- 

2.4 


• 

62 


4.9 


2.5 


29 


5.4 


2.5 


20 


4.8 


2.5 


35 


5.5 


3.0 


74 


5.0 


2.8 


IB 


6.3 


2.7 


32 


4.9 


2.6 


17 

• 


4.6 

m 


3.0 


42 


5 1 

Ji 1 




22 


• 

5.5 


m 

3.1 


53 


5.1 


2.9 


13 


5,5 


2.9 


21 


4.7 


2.7 


129 


5.9 


2.6 


156 


4.9 


2.6 


58 


5 9 


2 3 




4 Fi 


L.D 


71 

m 


5.8 


2.8 


81 


5.2 


2.7 


* 

87 


• 

6.1 


• 

2.6 


• 

115 


5.0 


2.7 


42 


5.4 


2.6 


41 


4.7 


2.6 



WHITE MIfJORITy 



1 N 


M 


SD 


N 


M 


.SD 


1 127 


5.6 


2.5 


49 


5.1 


2.5 


58 


5.1 


2.6 


25 


4.8 


2.3 


69 


5.9 


2.4 


24 


5.5 


2.7 


1 D9 








D.4 


2.5 


1 


4.9 

m 


2.5 


20 


4 8 


2 5 

L • J 

M 


! 


5.2 


• 

2.9 


34 


5.0 


2.8 


1 33 


5.6 


2.8 


17 


5.1 


2.1 


1 42 


5.0 


3.0 


17 


4.8 


3.1 




r r 
3.5 


3.1 


13 


5.5 


2.9 


1 53 

1 


5.1 

U 4 1 
• 


2 9 

• 


21 


4 7 


? 7 


1 202 


5.4 


2.7 




5.1 


2.6 


91 


5.3 


2.7 


42 


4.9 


2.3 


1 


5.6 


2.7 


41 


5.2 


2.9 


1 87 


6.1 


2.6 


42 


5.4 


2.6 


1 115 


5.0 


2.7 


41 


4.7 


2.6 



Table E.3 



6-Dia1oque Sample . Results of Analyses of Covariance of 
Science Career Interest Scores Using 1977 Posttest as 
the Dependent Variable and 1977 Pretest as the Covariate 



TYPE OF ANALYSIS 
OF COVARIANCE 

Treatment by Grade 
by Sex 



Treatment by Grade 
by Race 



Treatment by Sex 
by Race 



SOURCE OF 
VARIATION 

Covariate 

Main Effect 

Treatment (TR) 
Grade (GR) 
Sex 

Interactions 

TR X GR 
TR X SEX 
GR X SEX 

TR X GR X SEX 

Residual 



1 



1 
1 
1 

1 

276 



Raw Regression Coefficient 

Covariate 1 
Main Effect 

Treatment (TR) 1 

Grade (GR) 1 

Race (R) 1 

Interactions 

TR X GR 1 

TR X R 1 

GR X R .1 

TR X GR X R 1 

Residual 276 . 

Raw Regression Coefficient 

Covariate 1 
Main Effect 

Treatment (TR) 1 

Sex 1 

Race (R) 1 

In teractions 

TR X SEX 1 

TR X R 1 

SEX X R 1 

TR X SEX X R 1 

Residual 276 

Raw Regression Coefficient 



ERIC 



Level of significance: * p £ .05; p .01 

-E.4- 136 



MS 
885.61 



3.66 
8.74 
2.79 



8.11 
0.02 
7.16 

0.18 
3.89 



885.61 



5.56 
9.49 
1.40 



5.92 
.08 
.24 

4.31 

3.90 



885.61 



3.60 
2.85 
0.70 



.001 
.034 
.011 

.52 

3.96 



F - PATIOS 
227.66 ** 



.940 
2.246 
.718 



2.084 
. .004 
1.841 

.045 



,745 



226.870 ** 



1.425 
2.431 
.359 



1.516 
.020 
.061 

1.104 



.745 



223.42 ** 



,908 
,718 
,177 



.000 
.009 
.003 

,131 



745 



Table E.4 6-Dia1oque Sample . Adjusted Means of the Dependent 
Variable Resulting from the Analyses of Covariance 



Adjusted 1977 
Posttest Means 



SCAT 5 

NO- SCAT 5 

MALE 5 

FEMALE 5 

WHITE 5 

MINORITY 5 

GRADE 4 5 

GRADE 5 , 5 



ERIC 
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Table £.5 



i-Mmu, Saple, 1977 Pretest General Science Interest Score 



TOTAL 



SC£ 

Total 

Gr 4 
6r 5 

Male 
Female 

White 
Minority 

NQ SCAT 

Total 

Gr 4 
Gr 5 

Male 
Female 

White 
Minority 

SCAT us NO SCAT 

Total 

Gr 4 
Gr 5 

Male 
Female 

White 
Minority 



ERIC 



N M SD 



176 


17 


5.7 


83 


Ifi 


K 7 
J. / 


93 


18 


5.4 






5.2 


82 


15 


5.3 


127 


17 

1 / 


^ 7 
J./ 


49 


17 


5.6 


109 


16 


4.9 


50 


17 


4,7 


59 


15 


4.8 


35 


18 


4.1 


74 


15 


4.9 


75 


16 


4.9 


34 


16 


4.9 



285 


17 


5.4 


129 


19 


133 


16 


5.4 


58 


19 


152 


17 


5.4 


71 


19 


129 


19 


4.9 


m 


■ 


156 


15 


5.1 






202 


17 


5.4 


87 


19 


83 


16 


5.3 


42 


18 



MALE 



FEMALE 



N ,M SD N M SD 



94 


19 


5.2 


82 


15 


5.3 




Jo 


5.4 


43 


14 


5.3 


54 




M 




Id 


5.2 


65 


19 


5.4 


62 


15 


5.1 


29 


19 


4.6 


20. 


14 


5.9 


35 


18 


4.1 


74 


15 


4.9 


18 


20 


4.0 


32 


16 


4.1 


17 


16 


2.8 


42 


15 


5.4 



22 19 3.8 53 15 4.8 
13 17 4.3 21 15 5.1 



4.8 81 15 



5.1 

4.9 
5.3 



115 15 5.0 
41 15 5.5 



WHITE 



202 17 5.4 

91 17 5.3 

111 17 5.5 

87 19 ,5.1 

115 15 5.0 



MINORITY 



N M SD N M SO 



127 


17 


5.7 


49 


17 


58 


16 


5.6 


25 


15 


69 


18 


5.7 


24 


18 


65 


19 


5.4 


29 


19 


62 


15 


5.1 


20 


14 



42 
41 



16 
17 



5.9 



75 


16 


4.9 


34 


16 


4.8 


33 


18 


4.8 


17 


17 


4.4 


42 


15 


4.8 


17 


14 


5.0 


22 


19 


3.8 


13 


17 


4.3 


53 


15 


4.8 


21 


15 


5.1 



83 16 5.3 



5.5 
5.1 



42 18 4.5 
41 15 5.5 



Table E.6 



6-Dia bgue Saiii^. 1977 Posttest General Science Interest Score 

s Jeans and Standard Deviations for SCAT, NO-SCAT and Total 
Samples'by Grade, Sex and Race 



TOTAL 



I 

m 
i 



SCAT 



N M SD 



Total 


176 


17 


6.2 


94 


19 


6.1 


br '} 


' 01 
■ OJ 


16 


6.4 


40 


19 


5.9 


Gr 5 


93 


18 


J. 3 


Oh 




6.3 


Male 


94 


19 


6.1 


- 


- 




Female 


82 


15 


5.7 






. , - 


Wnite 
Minoritv 


127 


17 


6.1 


65 


19 


6.2 


49 


1 / 






1 ft 

19 


6.1 


Wn QPAT 
mU J la I 














Total 


109 


lo 


6.1 


35 


18 


6.0 




cn 

jU 


1/ 


5.8 


18 


20 


4.6 


Gr 5 


59 


15 


6 3 


17 

1 \ 


1 J 


6/2 


Hale 


35 


18 


6.0 


- 


- 


/ 


Fpmalp 


1/1 
/4 


15 


6.0 






- 


White 


75 


16 


6.2 


22 


/ 

19 


5.8 

D.l 




34 


15 


fi n 

D. U 


1 J 


lb 


SCAT j)_hjs NO 


SCAT 












Total 


285 


17 


6.2 


129' 


18 


6.1 


Gr4 


133 


16 


6.2 


58 


19 


5.6 
6.5 


Gr 5 


152 


17 


6.2 


71 


18 


Male 


129 


18 


6.1 








Female 


156 


15 


5.8 








White 


202 


17 


6.1 


87 


19 


6.1 


Minority 


83 


16 


6.4 


42 . 


18 


6.2 



ERIC 



HALE 



FEMALE 



SD N 



H SD 



82 


15 


5.7 


43 


14 


6.2 


39 


16 


4.9 



74 15 6.0 

32 15 5.5 
42 14 6.4 



156 15 5.8 



WHITE 



202 17 6.1 
91 



HlflORITy 



N H -SO J • M SD 



127 


17 


6.1 


49 


17 


6:4 


58 


16 


6.4 


25 


17 


6.7 


69 


18 


5.8 


24 


18 


6.2 


65 


19 


6.2 


29 


19 


6.1 


62 


15 


5.6 


20 


15 


6.3 



75 


16 


6.2 


34 


15 


6.0 


33 


17 


5.6 


17 


16 


6.1 


42 


15 


6.5 


17 


14 


5.9 


22 


19 


5.8 


13 


16 


6.1 


53 


15 


6.0 


21 


14 


6.0 



6.1 


83 


16 


6.4 


6.1 


42 


16 


6.4 


6.2 


41 


16 


6.4 


6.1 


42 


18 


6.2 


5.7 


41 


15 


6.1 



Table E.7 



6-Dia1oque Sample . Results of the Analysis^ of Covariance 

of General Science Interest Scores Using 1977 Posttest 

as the Dependent Variable and 1977 Pretest as the Covariate 



TYPE OF ANALYSIS 
OF COVARIANCE 

Treatment by Grade 
by Sex 



Treatment by Grade 
by Race 



Treatment by Sex 
by Race 



SOURCE OF 
VARIATION 

Covariate 

Main Effect 

Treatment (TR) 
Grade (GR) 
Sex 

Interactions 

TR X GR 
TR X SEX 
GR X SEX 

TR X GR X SEX 

Residual 



Df 
1 



276 



Raw Regression Coefficient 

Covariat e 1 
Main Effect 

Treatment (TR) 1 

Grade (GR) 1 

Race (R) 1 

Interactions 

TR X GR 1 

TR X R 1 

GR X R 1 

TR X GR X R 1 

Residual 276 

Raw Regression Coefficient 

Covariate i 



Main Effect 
Treatment (TR) 

Race (R) 

Interactions 

TR X SEX 
TR X R 
SEX X R 

TR X SEX X R 

Residual 



276 



MS 
4849.51 



34.00 
10.72 
5.29 



3.30 
3.74 
62.20 

4.58 
21.28 



4849.51 



40.75 
10.35 
.100 



.27 
37.98 
1.99 

10.41 
21.37 



4849.51 



34.85 
4.88 
.06 



7.950 
38.840 
.001 

0.820 
21.41 



RATIOS 



,767 



,767 



227.89 



1.598 
.504 
.248 



.155 
.176 
2.923 

.215 



226.91 



1.907 
.484 
.005 



.012 
1.777 
.093 

.487 



2i?6.55 ** 



1.628 
.228 
.003 



.372 
1.814 
.000 

.038 



Raw Regr-ession Coefficie nt 



767 



Level of significance: * p < .05; ** p < .01 
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"'"able E. 8 6-Dia1ogue Sample . Adjusted Means of /the Dependent 
Variable Resulting from the Analyses of Covariance 



Adjusted 1977 
Posttest Means 



SCAT 1 7 

NO-SCAT 16 

MALE 17 

FEMALE . 16 

WHITE 16 

MINORITY 17 

GRADE 4 17 

GRADE 5 16 



- E.9 - 

O 

ERIC 



Table E.9 



pWo ^w Saal e. 1977 Pretest Interest in SCAT Careers Score 



TOTAL 



I 

m 
• 

•J 

o 

I 



SCAT 

Total 

Gr 4 
Gr 5 

Male 
Female ' 

White 
Hifiority 

NO SCAT 
Total 

Gr4 
Gr 5 

Male 
Female 

White 
Minority 

_SC£2lusinCAT 

Total 

Gr 4 

Gr 5 ' 

Male 
Female 



. White 
144 Minority 



ERIC 



n 


M 


MJ 


N 


M 


176 


6.5 


3.0 


94 


7.0 


83 


6.5 


2.9 


40 


6.7 


jj 




3.1 


54 


7.2 


94 


7.0 


2.8 






82 


5.8 


3.2 






127 


6.0 


2.7 


65 


6.4 


49 


7.7 


3.4 


29 


8.3 



109 5.0 3.5 

50 5.8 3.5 
59 4.3 3.3 



35 5.3 3.4 

74 4.8 3.5 

75 4.8 3.3 
34 5.4 3.8 



285 6.0 J.3 

133 6.3 3.2 

152 5.6 3.4 

129 6.5 3.0 

156 5.4 3.4 

202 5.5 3.0 

83 6.8 3.8 



FEMALE 



35 5.3 3.4 



18 
17 



129 

58 
71 



87 
42 



6.2 3.5 

4.3 3.1 



6.5 3.0 

6.6 2.9 
6.5 3.2 



6.1 
7.6 



2.7 
3.5 



82 5.8 



62 5.5 
20 6.9 



74 4.8 

32 5.6 
42 4.3 



22 5.0 2.9 53 4.7 



115 5.1 
41 6.0 



3.2 
3.9 



WHITE 



SD 


1 N 
{ 


M 


SO' 


N 


3.2 


'127 


6.0 


2 7 




3.2 


1 58 


6.0 


2.4 


25 




1 69 


6.0 


3.0 


24 




1 65 


6.4 






- 


1 62 


5.5 


2.9 


20 


2.9 


1 . 








3.9 


1 - 


- 


- 


- 


3.5 


1 75 


4.8 


3.3 


OH 


3.5 


1 33 


5.4 


3.3 


17 




1 ^0 

1 /}2 


4.3 


3.2 


17 




1 22 


5.0 


2.9 


13 




1 do 


4./ 


3.5 


21 


3.5 










3.8 




- 


- 




3.4 


1 

1202 


5.5 


3.0 


83 


3.4 


1 91 


5.8 


2.8 


42 


3.4 


.|111 


5.3 


3.2 


41 




1 87 


'6.1 


2.7 


42 




1115 


5.1 


3.2 


41 



MINORITY 



7.7 3.4 

7.7 3.6 

7.8 3.3 



6.9 3.9 



5.4 3.8 

6.6 3.7 
4.2 3.7 



5.8 4.1 
5.2 3.8 



7.3 3.7 



6.0 3.9 



1/1 c: 



Table E.IO 



:Dia bgue Sample. 1977 Posttest Interest in SCAT Careers Score 
s, Heans and Standard Deviations for SCAT, NO-SCAT and Total 
Samples by Grade, Sex and Race 



TOTAL 



SCAT 



N M SD 



Total 


176 


5.3 


3.5 


Gr 4 


83 


5.3 


3.6 


Gr 5 


93 


5,2 


3.5 


Male 


% 


6.1 


3.7 


Female 


82 


4.3 


3,1 


White 


127 


U 


3.1 


Hinority 


49 


6.4 


4.3 



NO SCAT 

Total 

6r 4 
Gr 5 

Male 
Female 

White 
Minority 

SCAT.j lus NO SCAT 

Total . 

Gr 4 

' Gr 5 

Male 
Female 

White 
Minority 



109 4.4 3.7 

50 4.6 3.5 
59 4.3 3.8 



35 


4.4 


3.9 


74 


4.5 


3.6 


75 


4.4 


3.7 


34 


4.5 


3.7 



MALE 



65 5.5 3.1 
29 7.3 4.5 



285 


4.9 


3.6 


129 


5.6 


3.8 


133 


5.1 


3.6 


58 


5.6 


3.9 


152 


4.8 


3.6 


71 


5.6 


3.8 


129 


5.6 


3.8 








156 


4.4 


3.4 






• 


202 


4.7 


3.3 


87 


5.3 


3.3 


83 


5.6 


4.1 


42 


6.3 


4.6 



18 4.3 3.9 
17 4.5 4.0 



22 4.5 3.7 
13 4.2 4.3 



FEMALE 



N M SD ■ N M SD 



54 


•6.1 3.7 


82 


4.3 


3.1 


1127 


4.8 


40 


6.2 3.8 


43 


4.5 


3.4 


58 


4.7 


54 


6.0 11 


39 


4.1 


2.9 


1 69 


4.9 



62 4.1 2.C 

'20 5.0 3.7 



35 4.4 3.9- 74 4.5 3.6 



32 4.7 3.3 
42 4.3 3.8 



53 4.4 3.7 
21 4.6 3.4 



156 4.4 3.4 

75 4.6 3.3 
81 4.2 3.4 



115 4.2 3.3 
41 4.8 3.5 



WHITE 



MINORITy 



I M '^0 N M SD 



49 6.4 4.3 

¥ « 

25 6.8 4.6 

24 5.9 4.0 

29 7.3 4.5 

20 5.0 3.7 



65 5.5 3.1 
62 4.1 2.9 



75 4.4 3.7 34 4.5 3.7 



33 4.4 3.2 
42 4.4 4.0 



17 4.9 4.1 
17 4.1 3.3 



22 4.5 '3.7 13 4.2 4.3 
53 4.4 3.7 21 4.6 3.4 



202 


4,7 3.3 


83 


5,6 


4.1 


91 


4.6 3.1 


42 


6.0 


4.4 


111 


4.7' 3.6 


41 


5.2 


3.8 


87 


5.3 3.3 


42 


6.3 


4.6 


115 


4.2 3.3 


41 


4.8 


3.5 



T«b1« £.n 6- Dial ogue Sample . Results of Analyses of Covarlance of Interest 

In SCAT Careers Scores Using 1977 Posttest as the Dependent 
Variable and 1977 Pretest as the Covariate 



\ :»'••«,•«» 1 J 



ERIC 



SOl«CC Of 
V_ARIAJlp;j 

CovarKUo 

Main^_m-rt 

Treatment (TR) 
ur.i;Je (G9) 
Sex 

in_te!;^a_ctJ^o.ns 

TR X CP 
X SEA 

GR * sr\ 

TP. X GR K S[X 
J^esidudl 



1 



1 
I 
1 

1 

276 



>^ aw Regress ion Coefficient 

Covaridte 1 
V ain Effect 

Treatment (TR) 1 

".rade (GR) 1 

^<ace (R) 1 

Intera ctions 

TR X GR 1 

TP X R 1 

GR K R 1 

Tt- X GR X R 1 

nesjdjal 276 

R a .V . ^egression Coe fficien t 



Covariate 



TreaUr^nt (TR) 
Sex 

Race (R) 
■nterdctions 
TR X SEX 

X R 

St>; X R 

TR X SEX X R 
ftesidua' 



1 



1 
1 

1 

?76 



Raw Pcj rcs sion Coefficient 



4.rvcl of !.>«jr.if icance. • p •• .OS; 



.01 



i.n ' 



148 



M_S 
(249.42 



3.66 
2.07 
18.96 



13.39 
27.55 
.03 

9.87 
8.51 



1249.42 



1.23 
2.81 
.48 



11.89 
6.54 
5.88 

,3.60 
8.66 



1249.42 



3.50 
19.37 
.16 



27.27 
5.69 
.01 

3.98 



F - RATIOS 
146.99 *♦ 



.430 
.243 
2.227 



1.573 
3.237 
.004 

1.159 



.639 



144.20 ** 



.142 
.324 
.056 



1.372 
.775 
.679 

.416 



.639 



145.88 



.409 
2.262 
.019 



3.184 
.664 
.001 

.464 



,639 



Table E.12 6-D1aiogue Sample . Adjusted Means of the Dependent 
Variable Resulting f>^om the Analyses of Covarianre 



Adjusted 1977 
Posttest Means 

SCAT 5 
0-SCAT 5 

MALE 5 
FEMALE 5 

WHITE 5 
MINORITY 5 

GRADE 4 5 
GRADE 5 5 



149 
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Table E.13 



19.77 3-Dialo()iie Sample, 1977 Pretest Science Career Interest Score 



TOTAL 



SCAT 



N N SD 



Total 


192 


5.3 


2.6 




119 


5.4 


2.3 


Gr 5 


HI 


b. 1 


2.3 


Gr 6 








riu 1 c 


92 


5.6 


2.3 


Female 


inn 


3. 1 


9 0 


nil i Iz 


165 


5.3 


2.2 


Minority 


91 

CI 


^ 9 




NO 'sfflT 

nu .JLnl 








Total 


253 


5.0 


2.3 




1 AO 

108 


4.9 


2.1 


Gr 5 




D. 1 


0 0 


Gr 6 


81 

w 1 


J. 1 




rlaie 


1 AM 

129 


5.0 


2.3 


Female 




3. 1 


l.i 


wniie 


190 


5.1 


2.2 


Minon'tv 


Dj 




cA 


SCAT plus NO SCAT 








Total 


445 


5.2 


2.3 


Gr4 


227 


5.2 


2.2 


Gr 5 


105 


5.1 


2.3 


Ci'6 


113 


5.2 


2.3 


Male 


221 


5.2 


2.3 


Female 


224 


5.1 


2.2 


White 


355 


5.2 


2.2 


Minority 


90 


4.8 


2.4 



MALE 



FEMALE 



SD N M SD 



92 


5.6 


2.3 


100 


5.1 


2.2 


58 


5.9 


2.2 


61 


4.9 


2.3 


19 


5.1 


2.6 


22 


5.1 


2.1 


15 


5.1 


2.0 


17 


5.7 


2.1 


m 

81 


5.6 


2.2 


84 


5.1 


2.2 


11 


5.8 


3.0 


16 


4.8 


2.2 



53 
33 
43 



52 
58 



183 
38 



129 5.0 2.3 



4.9 2.3 
5.1 2.1 
4.9 2.4 



102 5.1 2.2 
27 4.3 2.5 



221 5.2 2.3 



5.4 2.3 
5.1 2.3 
5.0 2.3 



5.3 2.2 
4.7 2.7 



1165 


5.3 


2.2 


27 


5.2 


2.5 


101 


5.4 


2.3 


18 


5.3 


2.3 


1 36 


5.1 


2.1 


5 


5.2 


4.0 


1 28 


5.5 


2.0 


4 


4,8 


2.2 


1 81 


5.6 


2.2 


11 


5.8 


3.0 


1 84 


5.1 


2.2 


16 


4.8 


2.2 



WHITE 



MINORITY 



! M 3D N M SD 



5.1 


2.3 


1 

190 


5.1 


2.2 


5.0 


2.0 


1 75 


5.1 


2.0 


5.2 


2.6 


1 53 


5.2 


2.2 


5.2 


2.3 


.1 62 


5.2 


2.4 






|102 


5.1 


2.2 






1 88 


5.2 


2.3 


5.2 


2.3 








5.0 


2.3 


1 • 






5.1 


2.2 


1355 


5.2 


2.2 


4.9 


2.1' 


176 


5.3 


2.2 


5.1 


2.4 


1 89 


5.1 


2.1 


5.4 


2.2 


1 90 


5.3 


2.3 






1 183 


5.3 


2.2 






1172 


5.1 


2.2 


5.1 


2.2 








4.9 


2.2 






** 



63 4.7 2.4 

33 4.6 2.4 

11 5.1 3.0 

19 4.5 2.0 

27 4.3 2.5 

36 5.0 2.3 



90 4.8 2.4 

51 4.9 2.4 
16 5.1 3.2 
23 4.6 2.0 

38 4.7 2.7 

52 4.9 2.2 



ERIC 



Table E.U 



1977 3-Dialoque Sample . 1977 Posttest Science Career Interest Score 
N's, Means and Standard Deviations for SCAT, NO-SCAT and Total Sampli 
by Grade, Sex and Race 



TOTAL 



I 

m 
I 



HALE 



FEMALE 





N 


M 


SD 


N 


M 


SD 


! 


M 


SD 


1 N 


M 


SD 


! 


M 


SD 


SCAT 




















1 












Total 


192 


5.7 


2.4 


92 


5 8 


2 4 




J. D 


? 

L.J 


1 lOD 




cA 




0.1 


0 ft 

2.8 


br f 


119 


6.0 


2.5 


58 


6.2 


2.4 


61 


5.7 


2.6 


101 


5.9 


2.5 


18 


6.1 


2.5 


Gr 5 


41 


4 


? ? 

L. C 


IQ 


3.0 




a 


D.3 


2.2 


1 36 


5.1 


2.0 


5 


7.4 


3.2 


Gr6 


32 


5.0 


2.3 


15 


4.7 


2.1 


17 


5.4 


2.5 


28 


5.1 


2 2 


n 


4 ^ 


J.H 


Male 


92 


5.8 


■2.4 


- 


- 










1 81 


5.7 


2.3 


11 


6.7 


3.0 


r 1 

Femak 


100 


5.6 


2.5 


- 


- 


- 


- 


- 


- 


1 84 


5.5 


2.4 


16 


5.7 


2.7 


White 


165 


5.6 


2.4 


81 


5.7 


2.3 


84 


5.5 


2.4 














Minority 


27 


6.1 


2.8 


11 


6.7 


3.0 


16 


5.7 


2.7 














NO SCAT 




















1 












Toftal 


■253 


■4.8 


'2.8 " 


W 

1 u y 


. 

1 1 u 


... 

L 1 U 


1?4 




L.O 


ion 


/I 0 


9 Q 


DO 


4./ 


2.9 




lOo 


4.8 
5 4 


2.6 


53 




2.7 


55 


4.8 


2.6 


1 75 


5.0 


2.4 


33 
11 


4.3 


3.1 


Gr 5 


64 




jj 




9 1; 


Jl 


D. j 




1 53 


5.3 


2.7 


.5.5 
4 8 


3.4 


6r6 


81 


4.4 


2.9 


43 


4.5 


3.1 


38 


4.3 


2.7 


1 62 


4.3 


3.1 


19 


2 3 


. Male 


129 


4.8 


2.8 


- 


- 


- 








102 


4.9 


2.7' 


27 


4.7 


3.2 


Female 


124 


4.8 


2.8 


- 


- ■ 


- 


- 


- 


- 


88 


4.8 


2.8 


■ 36 


4.7 


2.8 


White 


190 


4.9 


2.8 


102 


4.9 


2.7 


88' 


4.8 


2.8 


1 












Minority 


63 


4.7 


2.9 


27 


4.7 


3.2 


26 


4.7 


2.8 


1 " 


. 


m 








SCAT plus NO SCAT 


















• 














Total 


445 


5.2 


2.7 


221 


Ji u 


Li / 




J. 1 


9 7 
c./ 


1 jDD 




Lb 


OA 

90 


5.1 


3.0 


Gr 4 


Ul 


D.4 


2.6 


1 1 1 
111 


r r 

5.5 


2.7 


1 1 >i 

116 


5.3 


2.6 


176 


5.5 


2.5 


51 


5.0 
6.1 


3.0 


br D 


IUj 






CO 


C /I 

D.4 


t.4 


53 


5.3 


2.8 




5.3 


2.4 ■ 


16 


3.4 


Gr 6 


113 


4.6 


2.8 


58 


4.5 


2.9 


55 


4.6 


2.7 


90 


4.5 


2.8 


23 


4.7 


2,5 


Male 


221 


5.2 


2.7 














1183 


■5.2 


2.6 


38 


5.3 


3.2 


Female 


224 


5.1 


2.7 












■ 


1172 


5.2 


2.7 


52 


5.0. 


2:8 


White 


355 


5.2 


2.6 


183 


5.2 


2.6 


172 


5.2 


2.7 














Minority ' 


90 


5.1 


3.0 


38 


5.3 


3.2 


52 


B.O 


2.8 















, ERLC 



WHITE 



MliRIIY 



Table E.15 



1977 3-Dia1ogue Sample . Results of Analyses of Covariance of 
Science Career Interest Scores Using 1977 Posttest as the 
Dependent Variable and 1977 Pretest as the Covariate 



TYPE OF ANALYSIS 
OF COVARIANCE 

Treatment by Grade 
by Sex 



Treatment by Grade 
by Race 



Treatment by Sex 
by Race 



ERIC 



Level of significance: 



SOURCE OF 
VARIATION 

Covariate 

Main Effect 

Treatment (TR) 
Grade (GR) 
Sex 

Interactions 

TR X GR 
TR X SEX 
GR X SEX 

TR X GR X SEX 

Residual 



Df 
1 



1 
2 
1 



2 
1 

2 

2 

432 



Raw Regression Coefficient 

Covariate 1 
Main Effect 

Treatment (TR) 1 

Grade (GR) 2 

Race (R) 1 

Interactions 

TR X GR 2 

TR X R 1 

GR X R 2- 

TR X GR X R 2 

Residual 432 

Raw Regression Coefficient 

Covariate 1 
Main Effect 

Treatment (TR) 1 

Sex 1 

Race (R) 1 

Interactions 

TR X SEX ' "I 

TR X R 1 

SEX X R 1 

TR X SEX X R 1 

R esidual 436 

Raw Regression Coefficient 

* p < .05; ** p < .01 



MS 
983.67 



35.93 
20.33 
.19 



6.16 
1.14 
.61 

.92 

4.8T 



983.67 



38.89 
20.17 
4.91- 



4.48 
4.31 
8.84 

8.68 

4.72 



983.67 



54.79 
.28 
5.33 



.82 
2.87 
2.97 

.11 

4.87 



F - RATIOS 
204.58** 



7.473* 
4.23 * 
.04 



1.28 
.24 
.13 

.19 



,660 



208.39** 



8.24 * 
4.27 * 
1.04 



.950 
.912 
1.872 

1.838 



,660 



202.07** 



1 1 .254** 
.058 
1.094 



.169 
.590 
.610 

.023 



,660: 



E.16 



154 



Table E.16 1977 3- Dialogue Sample . Adjusted Means of the 

Dependent Variable Resulting from the Analyses of 
Covariance 



Adjusted 1977 
Posttest Means 



SCAT 6 

NO-SCAT 5 

MALE 5 

FEMALE 5 

WHITE 5 

MINORITY 5 

GRADE 4 5 

GRADE 5 5 

GRADE 6 . ,5 



/ 



153 



Table E.17 



T97mialo2u^^ 1977 Pretest General Science Interest Scor? 



TOTAL 



I 

m 

CD 



SCAT 



M SO 





1Q9 


1 7 

1/ 


A ft 

4.9 


Gr 4 


HQ 


17 

1 / 


D. 1 


Gr 5 


41 


16 


4 5 


Gr 6 


32 


16 


4.6 




92 


ifi 

1 0 




Female 


100 


15 


4.7 


White 


IfiS 

1 U J 


17 




Minority 


27 


16 


6.3 


NO SCAT 








Total 


L J J 


If; 

10 




Gr 4 


inft 

lUO 


1 J 


3. J 


Gr 5 


64 


15 


5.8 


Gr 6 


81 


16 


5.5 


Male 


129 


Ifi 


D.U 


Female 


124 


15 


4.9 


Whitp 


IQf) 


Ifi 




Minority 


63 


14 


6.4 


JlMI plus NU bCAl 








Total 


445 


16 


5.3 


Gr 4 


227 


16 


5.2 


Gr 5 


105 


15 . 


5.4 


Gr 6 


113 


16 


5.3 


Male 


221 


17 


5.5 


Female 


224 


15 


4.8 


} White 


355 


16 


4.9 


Minority 


90 


15 


6.4' 



ERIC 



MALE 



FEMALE 



N M SO 



^ N M SD 



09 


lo 


4.6 


100 


15 


58 


19 


4.2 


61 


14 


19 


17 


4.8 


22 


16 


1 J 

- 


If; 

ID 


D.4 
- 


17 

_ 


16 


81 


18 


4.2 


84 


15 


11 


18 


7.5 


16 


15 


29 


16 


6.0 


124 


15 


53 


16 


6.0 


55 


15 


33 


16 


6.5 


31 - 


14 


43 


17 


5.8 


38 


16 



02 17 5.5 
27 14 7.2 



?21 


17 


5.5 


224 


15 


111 


18 


5.3 


116 


15 


52 


16 


5.9 


53 


15 


58 


17 


5.6 


55 


16 


183 


17 


5.0 


172 


15 


38 


15 


7.4 


52 


15 



WHITE 



MINORITy 



N M SD N M SO 



4.7 


1 165 


17 


4.6 


27 


4.9 


101 


17 


5.0 


Ifi 


4.3 


36 


17 


3.5 


5 


4.0 


28 


16 


4.4 


4 


- 


1 81 


18 


4.2 


n 




1 84 


15 


4.6 


16 


4.6 


1 . 








5.1 


- 


• 






4.9 


1 190 


16 


5.2 


63 


4.4 


1 75 


16 


4 8 




5.0 


1 53 


15 


5.1 


11 


5.3 


1 62 


16 


5.7 


19 


- 


102 


17 


5.5 


27 


- 


88 


15 




36 


4.5 


1 








5.8 










4.8 


1 355 


16 


4.9 


90 


4.7- 


J 176 


17 


4.9 ■ 


51 


4.8 




16 


4.6 


16 


4.9 


90 


16 


5.3 


23 




1 183 


17 


5.0 


38 




1 172 


15 


4.5 


52 



16 

16 
14 
17 

18 
15 



15 
13 
17 

15 
15 



6.3 

5.5 
9.0 
7.1 

7.5 
5.1 



63 14 6.4 



15 6.4 



5.9 
8.5 
5.4 

7.4 
5.6 



Table E.I8 



1977 3-0ia1oi)iie Sample. 1977 Posttest General Science Interest Score 



TOTAL 



m 



SCAT 



N M SD 



Total 


192 


17 


5.9 


Gr4 


119 


18 


6.1 


Gr 5 


41 


17 


4.9 


wi 0 




16 


5.9 


Male 


92 


18 


5.3 


female 


100 


16 


6.2 


White 


16b 


17 


5.5 


Minority 


27 


17 


7.7 


NO SCAT 








Total 


253 


15 


6.9 


Gr4 


108 


15 


6.4 


Gr 5 


64 


16 


6.7 


w 0 




14 


7.8 


Male 


129 


16 


7.3 


Female 


124 


14 


6.4 


White 


190 


15 


6.8 


Minority 


63 


14 


7.4 


SCAT plus NO SCAT 








. Total 


445 


16 


6.6 


Gr4 


227 


16 


6.4 


Gr 5 


105 


16 


6.1 


Gr 6 


113 


15 


7.3 


Male 


221 


17 


6.6 


Female 


224 


1!^ 


6.4 


White 


355 


16 ■ 


6.3 


Minority 


90 


15 


7.6 



MALE 



FEMALE 



SD N 



M SD 



92 


18 


5.3 


100 


16 


6.2 


58 


19 


5.4 


61 


16 


6.6 


19 


18 


4.3 


22 


16 


5.4 


15 


16 


5.6 


17 


16 


6.3 



81 18 5.1 84 17 5.8 
11 20 6.5 16 15 8.0 



16 


7.3 


124 


14 


6.4 


190 


16 


6.7 


55 


14 


5.9 


1 75 


16 


7.1 
8.2 


31 


15 


6.2 


i 53 


15 


38 


14 


7.4 


I 62 












102 
88 


16 


7.1 


88 


14 


6.1 




14 


7.9 


36 


14 


7.2 





221 


17 


6.6 


224 


15 


6.4 


111 


18 


6.2 


116 


15 


6.4 


52 


17 


6.2 


53 


15 


5.9 


58 


15 


7.6 


55 


15 


7.1 


183 


17 


6.4 


172 


15 


6.1 


38 


16 


7.9 


52 


14 


7.4 



.ERIC 



WHITE 



MINORITY 



SD N 



M SO 



165 17 5.5 27 17 7.7 

101 18 6.0 18 17 7 1 

36 17 4.5 5 19 7.6 

28 16 5.0 4 14 11.5 

81 18 5.1 n 20 6.5 

84 17 5.8 16 15 8.0 



6.8 63 14 7.4 

5.9 33 13 7.2 
5.3 11 13 8.3 
7.9 19 \§ 7.3 

7.1 27 14 7.?! 

5.1 36 14 7.2 



355 


16 


6.3 


90 


15 


7.6 


176 


17 


6.0 


51 


14 


7.3 


89 


16 


5.6 


16 


15. 


8.3 


90 


15 


7.2 


23 


16 


7.9 


183 


17 


6.4 


38 


16 


7.9 


172 


15 


6.1 


52 


14 


7.4 



Table E.19 



1977 3-Dia1oque Samp le. Results of Analyses of Covariance of 
General Science Interest Scores Using 1977 Posttest as the 
Dependent Variable ahd 1977 Pretest as the Covariate 



TYPE OF ANALYSIS 
OF COVARIANCE 

Treatment by Grade 
by Sex 



Treatment by Grade 
V Race 



Treatment by Sex 
by Race 



SOURCE OF 
VARIATION 

Covariate 

Main Effect 

Treatment (TR) 
Grade (GR) 
Sex 

Interactions 

TR X GR 
TR X SEX 
GR X SEX 

TR X GR X SEX 

Residual 



Df 
1 



1 
2 
1 



2 
1 
2 



2 



432 



Raw Regression Coefficient 

Covariate 1 
Main Effect 

Treatment (TR) 1 

Grade (GR) 2 

Race (R) 1 

Interactions 

TR X GR 2 

TR X R 1 

GR X R 2 

TR X GR X R 2 

Residual 432 

Raw Regression Coefficient 

Covariate 1 
Main Effect 

Treatment (TR) 1 

Sex 1 

Race (R) 1 

Interactions 

TR X SEX 1 

TR X R 1 

SEX X R 1. 

TR X SEX X R 1 

Residual 436 

Raw Regression Coefficient 



Level of significance: * p < .05; ** 



,01 



MS 
5070.17 



256.43 
101 .41 
29.58 



13.96 
13.51 
3.02 

28.68 
31 .27 



5070.17 



249.92 
101.32 
.90 



14.16 
4.35 
30.90 

75.27 

31 .02 



5070.17 



343.52 
29.07 
.55 



6.48 
.95 
16.78 

37.37 

31.54 



F - RATIOS 
162.13** 



8.52 * 
3.243* 
.946 



.447 
.432 
.096 

.917 



.643 



,643 



163.45** 



8.057* 
3.266* 
.029 



.457 
.140 
.996 

2.426 



.643 



** 



160.75 



10.892** 
.922 
.018 



.206 
.030 
.532 

1.185 



ERIC 



- E.20 



160 



Table E.20 4 1977 3-Dia1ogue Sample . Adjusted Means of the 
Dependent Variable Resulting from the Analyses 
^ Covariance 



■ Adjusted 1977 
Posttest Means 

SCAT 17 
NO-SCAT 15 

MALE 16 
FEMALE 16 

WHITE 16 ' 

MINORITY 16 

GRADE 4 16 
GRADE 5 17 . 

GRADE 6 15 



161 

- E.21 - 



ISiLggS^. mi Pretest Irte^st in SCAT Careers Score 



'i H so 

19? 5.6 3.? 

119 5.7 3.? 

41 5.4 3.5 

3? '..4 ?,9 

9? ^.6 3.5 

100 5.5 ?.9 

1<)^ 5.4 3.2 

?7 6.; 3.3 

^'53 5.3 3.5 

lOH 5./ 3.5 

t>< 5,? 3.7 

HI 4.H J.i 

l?'^ \t IE 

i:'^ 5.] u 

590 4.B 3,4 

t3 6.5 3.fi 



445 



5,4 



,4 



??7 5.7 1,4 

105 5.3 3.6 

111 5.0 ],? 

'in 5.4 3.6 

??4 5,4 3,1 

155 5.1 3.3 

90 6.6 3.6 



81 5.3 3.4 
11 8,1 3.0 



92 


5.6 


3.5 


100 


5.5 


58 


5.4 


3.5 


61 


5.9 


19 


6.2 


3.8 


22 


4.7 


15 


5.7 


3.2 


17 


5.2 



2.9 



84 5.5 2.9 
16 5.8 3.2 



1 165 


^.4 


3.2 


27 


I 101 


5.5 


3.2 


18 


36 


5.2 


3.3 


5 


1 


5.2 


2.7 


4 


1 81 


5.3 


3.4 


11 


1 84 


5.5 


2.9 


16 



5.2 


3.8 


124 


5.3 


3.3 


5.4 


3.7 


55 


5.0 


3.4 


5.3 


4.3 


31 


5.2 


3.0 


4.9 


3.: 


38 


4.6 


3.3 



ilO? 


4.9 


3.6 


88 


4.8 


3.1 




6.3 


4.2 


36 


6.7 


3.5 


1 
1 

22", 


5.4 


3.6 


224 


5.4 


3.1 


nil 

1 52 


5.4 


3.6 


116 


5.9 


3.1 


5.6 


4.1 


53 


5.0 


3.0 


1 


5.1 

« 


3.3 


55 


4.8 

* 


3.2 

• 


IR3 


m 

5.1 


3.5 


172 


5.1 


• 

3.0 


38 


6.8 


3.9 


52 


6.4 


3.4 



WHITE 



MINORITY 



!! M SD N M so 



6.7 3.3 

2.9 

6.8 4.8 
7.3 4.0 

8.1 3.0 
5.8 3.2 



190 4.8 3.4 

75 5.1 3.3 

53 5.2 3.7 

62 4.3 3.1 



102 



355 

176 
89 
90 

183 
172 



4.9 3.6 
4.8 3.1 



5.1 3.3 

5.3 3.3 

5.2 3.5 
4.6 3.0 

5.1 3.5 

5.1 3.0 



63 6.5 J.8 

33 7.0 3.7 

11 5.5 4.2 

19 6.3 J. 7 

27 6.3 4.2 

36 6.7 3.5 



90 6.6 3.6 



16 
23 

38 
52 



6.9 3.4 

5.9 4.2 

6.5 3.7 

6.8 3.9 

6.4 3.4 



163 



Table £.22 



1977 3-Dialo()ue $am£le. 1977 Posttest Interest in SCAT Careers Score 



TOTAL 



W H SD 



I 

n 

N 



ERIC 



SCAT 








Total 


192 


5.7 


3.4 


Gr4 


119 


5.8 


3.6 


Gr 5 


41 


5.7 


3.0 


Gr 6 


32 


5.3 


A P 

3.5 


Mil A 


92 


5.6 


3.9 


remaie 


100 


5.7 


3.0 


White 


165 


5.6 


3.4 


Minority 


27 


6.2 


3.6 


NO SCAT 








Total 


253 


4.4 


3.7 


Gr 4 


108 


4 fi 


J. D 


Gr 5 


64 


4.6 


3.9 


Ul U 


01 


0 0 


3.9 


Male 


129 


4.2 


3.9 


Female 


124 


4.5 


3.6 


White 


190 


4.1 


3.5 


Minority 


63 


5.2 


4.4 


SCAT plus NO SCAl 








Total 


445 


4.9 


3.7 


Gr 4 


227 


5.2 


3.6 


Gr 5 


105 


5.0 


3.6 


Gr 6 


113 


4.3 


3.8 


Male 


221 


4.8 


3.9 


Female 


224 


5.1 


3.4 


White' 


355 


4.8 


3.5 


Minority 


90 


5.5 


4.2 



MALE 



FEMALE 



N 


M 


SD 


N 


M 


Sfl 


1 N 


M 






M 


PPl 

SO 


92 


5.6 


3.9' 


100 


5.7 


3.0 


1 

'165 


5.6 


3.4 


27 


6 2 




58 


5.7 


4.0 


61 


5.8 


3.1 


|101 


5.6 


3.6 


18 


6.6 


3.4 


IQ 


J.J 


1 Q 
J.O 


11 


6.1 


ft ft 

2.3 


1 36 


5.7 


3.1 


5 


5.8 
4.8 


3.3 


15 


5.7 


3.9 


17 


4.9 


3.2 


1 28 


5.4 


3.2 


4 


5.6 






] 






- 


1 81 


5.4 


3.8 


11 


7.7 


3.8 














' OH 


C ft 


ft ft 

2.9 


16 


5.1 


3.2 


81 


5.4 


3.8 


84 


5.9 


2.9 


1 M 


- 


- 






* 


1 1 


7 7 


0 0 

j.o 


16 


5.1 


A n 

3.2 


1 - 






- 


- 




129 


4.2 


3.9 


124 


4.5 


3.6 


|190 


4.1 


3 5 








53 


4.5 


3.6 


55 


4.8 


3.6 


1 75 


4.4 


3.3 


33 


5.2 


4.2 




3. 1 


/I c 
4.D 


31 


/[ ft 

4.0 


ft A 

2.9 


1 P A 

' 53 


4.8 


3.9 


11 


3.6 


3.8 


43 


3.2 


3.5 


38 


4.5 


4.2 


' 62 


3.1 


3.2 


19 


6.2 


4.9 








m 


■ 


- 


|102 


4.1 


3.8 


27 


4.7 


4.3 


- 












on 
1 00 


4.1 


ft 1 

3.1 


A ^ 

36 


5.6 


4.5 


102 


4.1 


3.8 


88 


4.1 


3.1 


1 - 




- 


- 


- 


- 


lI 


4./ 


4.3 


36 


5.6 


4.5 


1 " 




- 


- 


- 


- 


221 


4.8 


3.9 


224 


5.1 


3.4 


1 

I355 


4.8 


3.5 


90 


5 S 


4 ? 


111 
52 


5.1 


3.8 


116 


5.3 


3.4 


1 176 


1 1 

Ji 1 


J. J 




3./ 


/I n 


5.2 


4.2 


53 


4.9 


2.8 


1 89 


5.1 


3.6 


lo 


4.3 


3.7 


58 


3.9 


3.7 


55 


4.7 


3.9 


1 90 


3.8 


3.4 


23 


5.9 


4.9 














1183 


4.7 


3.8 


38 


5.6 


4.3 








m 






1172 


4.9 


3.1 


52 


5.5 


4.1 


183 


4.7 


3.8 


172 


4.9 


3.1 


1 m 












38 


5.6 


4.3 


52 


5.5 


4.1 


1 m 








m 





WHITE 



Table E.23 



1977 3-DiaTogue Sample . Results of Analysis of Covariance of 
Interest in SCAT Careers Scores Using 1977 Posttest as the 
Dependent Variable and 1.977 Pretest as the Covariate 



TYPE OF ANALYSIS 
OF COVARIANCE 

Treatment by Grade 
by Sex 



Treatment by Grade 
by Race 



Treatment by Sex 
by Race 



Level of significance; 



SOURCE OF 
VARIATION 

Covariate 

Main Effect 

Treatment (TR) 
Grade (GR) 
Sex 

Interactions 

TR X GR 
TR X SEX 
GR X SEX 

TR X GR X SEX 

Residual 

Raw Regression 



Df 
1 



1 
2 
1 



2 
1 

2 

2 

432 
Coefficient 



Covariate 

Main Effect 

Treatment (TR) 
Grade (GR) 
Race (R) 

Interactions 

TR X GR 
TR X R 
GR X R 

TR X GR;x R 

Residual 

Raw Regression 



1 



2 
1 
2 

2 

432 
Coefficient 



Covariate 

Main Effect 

Treatment (TR) 
Sex 

Race (R) 

Interactions 

TR X SEX 
TR X R 
SEX X R 

TR X SEX X R 

Residual 

Raw Regression 



1 



1 
1 
1 

1 

436 
Coefficient 



* p < .05; ** 
- E. 



p < .01 

166 



MS 
1757.90 



125.32 
6.09 
3.15 



.11 
.47 
9.82 

33.93 

9.16 



1757.90 



124.65 
6.19 
.10 



.34 
1 .05 
21 .15 

20.50 

9.17 



1757.90 



137.23 
3.25 
.01 



.01 
2.56 
.16 

22.96 
9.24 



RATIOS 



191 .99** 



13.687** 
.665 
.344 



,587 



,587 



.012 
.051 
1.073 

3.705* 



,587 



191.78** 



13.599** 
.675 
.011 



.038 
.114 
2.307 

2.236 



190.20** 



14.848** 
.352 
.001 



.002 
.276 
.018 

2.484 



Table E.24 1977 3-Dia1ogue Sample . Adjusted Means of the 
Dependent Variable Resulting from the Analyses 
of Covariance 



Adjusted 1977 
Posttest Means 



SCAT 6 

NO-SCAT 4 

MALE 5 

FEMALE 5 

WHITE 5 

MINORITY 5 

GRADE 4 5 

GRADE 5 5 

GRADE 6 . 5 
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APPENDIX F 



NuiTibers and Percentages of Students Choosing Careers in the 
Pifrerert Science Categories on Pretest 1976 for the 1976 
3-D-:a1ogue Sample and on J^retest 1977 . for the 1977 3-Dialogue 
Sample 

Table F.l Numbers and Percentages of Students Choosing 

Careers in the Different Science Categories 
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Table F.l 



1976 3-Dialoque Sample and 1977 3-Dialoque Sample . 
Numbers and Percentages of Students Choosing Careers 
in the Different Science Categories at Pretest 



Biological Sciences 



Biologist 


Female 




Male 




White 




Nonwhite 


10 


52. 


6 


4 


36 


.4 


12 


44 


.4 


2 


66 


7 


Botanist 


1 


5. 


3 


0 


0 


.0 




3 


7 


0 


0 


0 


Ecologist 


0 


0. 


0 


1 


9 


1 




3 


7 


0 


0. 


0 


Geneti ist 


1 


5. 


3 


0 


0 


0 




3 


7 


0 


0. 


0 


Herpeloiogist 


1 


5. 


3 


0 


0 


0 




3 


7 


0 


0. 


0 


Icht.v:logist 


1 


5. 


3 


1 


9 


1 




3. 


7 


1 


33. 


3 


Pa'itmtologist 


0 


0. 


0 


2 


18. 


2 


2 


7. 


4 


0 


0. 


0 


7c.:'' j.gist 


5 


26. 


3 


3 


27 


3 


8 


29. 


6 


0 


0. 


0 





19 


100% 


11 


100% 


27 


100% 


3 


100% 


harth Sciences 


















Geologist 


0 


0.0 


3 


42.9 


3 


42.9 


0 


0.0 


Oceanographer 


2 


100.0 


4 


57.1 


4 


57.1 


2 


100.0 




2 


100% 


7 


100% 


7 


100% 


2 


100% 


Engineering 


















Architect 


6 


85.7 


7 


36.8 


8 


53.3 


5 


45.5 


Engineer 


1 


14.3 


12 


63.2 


7 


46.7 


6 


54.5 




7 


100% 


19 


100% 


15 


100% 


11 


100% 


Health Sciences 


















Dentist 


3 


1.7 


9 


13.0 


12 


6.9 


0 


0.0 


Doctor 


65 


36.5 


42 


60.9 


63 


36.2 


44 


60.3 


Lab Technician 


1 


0.6 


1 


1.4 


2 


1.1 


0 


0.0 


Nurse 


60 


33.7 


0 


0.0 


41 


23.6 


19 


26.0 


Optician 


1 


0.6 


^•0 


0.0 


1 


0.6 


0 


0.0 


Paramedic 


0 


0.0 


2 


2.9 


2 


1.1 


0 


0.0 


Pathologist 


1 


0.6 


0 


0.0 


1 


0.6 


0 


0.0 


Pharmacist 


1 


0.6 


0 


0.0 


1 


0.6 


0 


0.0 


Physical Therapist 


1 


0.6 


0 


0.0 


1 


0.6 


0 


0.0 


Veterinarian 


45 


25.3 


15 


21.7 


50 


28.7 


10 


13.7 
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100% 


69 


100% 


174 


100% 


73 


100% 
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Mathematics 

Female Male White Nonwhite 

Computer programmer 3 75.0 3 60.0 3 60.0 3 75.0 

Mathematician 1 25.0 2 40.0 2 40.0 1 25.0 





A 


1 nn"/ 
IUU7o 


b 


\\j\j/o 


5 


100% 


4 


100% 


Physics 


















Physicist 


1 


25.0 


3 


Q 7 


o 


1 U . J 


1 


1 ^ 7 
ID./ 


Space Scientist 


3 


75.0 


28 


90.3 


26 


89.7 


5 


83.3 




4 


100% . 


31 


100% 


29 


100% 


6 


100% 


Social Sciences 


















Archeologist 


8 


88. ,9 


5 


71.4 


13 


86.7 


0 


0.0 


Egyptologist 


0 


0.0 


1 


14.3 


1 


6.7 


0 


0.0 


Psychologist 


1 


11.1 


1 


14.3 


1 


6.7 


1 


100.0 




9 


100% 


7 


100% 


15 


100% 


1 


100% 
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APPENDIX G 



Results of Analyses of Covariance of Career Maturity Scores 
for the 1976-77 6-Dialoque Sample 

Tables G.1-2 Means and Standard Deviations of 1976 

Pretest and 1977 Posttest by Treatment 
Group, Grade, Sex and Race 

Table G.3 Results (F-Ratios) of Analyses of Covariance 

Table G.4 Adjusted Means Resulting from Analyse? of 

Covariance 
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Table G.l 



6-Dialogue Sample . 1976 Pretest Career Maturity Score 
N's, Heans and Standard Deviations for SCAT, NO-SCAT and 
Total Samples by Grade, Sex and Race 



TOTAL 





I 


M 


SO 


SC£ ' 








Total 


176 


27 


5.4 


Gr 4 


83 




4 4 


Gr 5 


93 


27 


6.1 


Male 


94 


27 

LI 




Female 


82 ' 


26 


5.6 


White 


197 


97 


b. 1 


Minority 


49 ^ 


26 


6.0 


NO SCAT 








Total 


109 


26 


5.9 


' Gr4 


50 


25 


4.6 


Gr 5 


59 


26 


6.8 


Male 


35 


or 

25 


6.2 


Female 


74 


to 


j.O 


White 


75 


26 


5 6 


Minority 


34 


24 


6.4 


MT .plus NO SCAT 








Total 


285 


26 


5.6 




IjJ 




4.D 


Gr 5 


152 


27 


6.4 


Male 


129 


27 


5.6 


Female 


156 


26 


5.7 


White 


202 


27 


5.3 


Minority 


83 


25 


6.2 



MALE . FEMALE 



N 


M 


SD 


W 


M 


SD 


94 


27 


5.2 


82 


26 


5.6 


40 


26 


4.1 


43 


25 


4.7 


54 

- 


28 

' - 


5.8 

• 


39 


27- 


6.4 


65 


28 


- 

4.9 


- 

62 


- 

27 


■ 

5.3 


29 


26, 


5.7 


20 


25 


6.5 


35 


25 


6.2 


74 


•26 


5.8 


18 


25 


5.1 


32 


25 


4.4 


17 


25 


7.3 


42 


27 


6.5 


22 


26 


- 

4.9 


- 

53 


26 


5.9 


13 


23 


7.8 


21 


25 


5.5 

1 


29 


27 


5.6 


J. 

156 


26 


> 7 


58 


26 


4.4 


75 


25 


4.6 


71 


27 


6.3 


81 


27 


6.5 


87 


27 


4.9 


115 


m 

26 


* 

5.6 


42 


25 


6.4 


41 


25 


6.0 



Mil MINORITY 
N M SD W M SD 



127 


27 


5.1 


49 


26 


6.0 


58 


26 


4.2 


25 


25 


4.8 


oy 


CO 


C 7 
D./ 


24 


27 


7.1 


65 


28 


4.9 


29 


26 


5.7 


62 

: 


27 

- 


5.3 


20 

- 


25 


6.6 


75 


26 


5.6 


34 


24 


j 

6.4 




25 


4.2 


17 


25 


5.5 


4? 


LI 


U.H 


17 
1 / 


9/1 




22 


26 


4.9 


13 


23 


7.8 








91 




n c 


202 


27 


5.3 


83 


25 


5.2 


91 


26 


4.2 


42 


25 


5.0 


111 


27 


5.0 


41 


26 


7.2 


87 


27 


4.9 


42 


25 


6.4 


115 


26 


5.6 


41 


25 


6.0 



Table G.2 



1977 Posttest Career Maturity Score 
N s. Means and Standard Deviations for m i^\m a 
Total Samples by Grade. Sex and Race ' ^^"^^^^ '"^ 



TOTAL 



I 

* 

M 

I 



SCAT 

Total 

Gr 4 • 
Gr5 

Male 
Female 

White 
Minority 

NO SCAT 
Total 

. Gr 4 
Gr 5 

Male 
Female 

White 
Minority 

swiiiujjmr 

Total 

Gr 4 

Gr J 

Male 
Female 

White 
174 Minority 



ERIC 



N M SD 



176 


29 


7.3 


83 


28 


8.3 




jU 


0.2 


94 


29 


7.4 


82 


29 


7.3 


12/ 


29 


7.1 


49 


?fi 


7 7 


109 


31 


8.8 


50 


30 


7.9 


59 


31 




35. 


29 


9.2 


74 




0.0 


75 


32 


7.7 




9Q 

CO 


10.4 


285 


30 


7.9 


133 


29 


8.2 


152 


30 


7.7 


129 


29 


7.9 


156 


30 


8.0 


202 


30 


7.4 


83 


28 


3.9 



FEMALE 



N M SD N M SD 



94 29 7.4 

40 28 8.0 
54 29 7.0 



65 


30 


7.2 


'62 


29 


7.1 


29 


27 


7.7 


20 


28 


7.7 


35 


29 


9.2 


74 


32 


8.6 


18 


30 


7.2 


32 


30 


8.4 


17 


28 


11.1 


42 


32 


8.7 



29 


7.3 


1127 


29 


7.1 


28 


8.7 


i >58 


28 


8.8 


31 ' 


4.8 


1 


30 


5.2 






I 65 


30 


7.2 






62 


29 


7.1 



22 30 8.4 ■ 53 33 7.3 
13 27 10.6 21 28 10.6 



29 


7.9 


156 


30 


m 


29 


7.7 


75 


29 


8.6 


29 


8.1 


81 


32 


7.1 


30 


7.5 


115 


31 


7.4 


27 


8.6 


41 


28 


9.2 



WHITE 



MINORITY 



!! SO N M SD 



49 28 7.7 

25 27 7.1 

24 29 8.3 

29 27 7.7 

20 28 7.7 



75 


32 


7.7 


34 


28 


33 


31 


6.5 


17 


28 


42 


32 


8.6 


17 


28 


22 


30 


8.4 


13- 


27 


53 


33 


;,3 


21 


28 



202 


30 


7.4 


83 


28 


91 


29 


8.1 


42 


27 


111 


31 


6.7 


41 


28 


87 


30 


7.5 


42 


27 


115 


31 


7.4 


41 


28 



175 



< i niSaj^r '*|ryli>. C^t^j^ij,. An^lvsos of 



CoviirMnco of Cd^oer 



1 .C98 



.793 
.335 



k •■■ ■ i r 



^ .1 . r 



t;5 



3.236 



.366 
1.2': 



'I'- ' .i^"' ^? K ♦« 



^.?63* 

1 .nS6 



4 ^ 



.37'' 
.P.92 



Table G.4 6-Dia1ogue Sample . Adjusted Means of the 

Dependent Variable Resulting from the Analyses 
of Covariance 



Adjusted 1977 
Posttest Means 



SCAT 29 

NO-SCAT 31 

MALiI 29 

FEMALE 30 

WHITE 30 

MINORITY 28 



29 
30 



GRADE 4 
GRADE 5 



ERIC 



177 

- G.4 - 



APPENDIX H 



Percentages of Students Scoring High/Low on Knowledge and 
Math Competency Who Chose Science Careers for the 1976-77 
6-Dialogue Sample 



Table H.l Percentages of High/Low Scorers on 

Knowledge about Science Careers and 
Math Competency Who Chose Science 
Careers 
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laDle H.] 



HIGH SCORES 



IMd^ZLyiajoSuiSam^^ Percentages of High/Low 'mm in 
Knowledge About Scientists or Math Competency Who Chose A Science 
or Science-Related Career 

Pretest 76 Posttest 76 Pretest 77 Posttest 77 

m OT m MAT im mm im mm 



ITBS Concepts 
4th Grade 
5th Grade 

ITBS Problem Solving 
4th Grade 
5th Grade 

Knowledge about Scientists 
4th Grade 
5th Grade 



41.7 45.5 41.7 45.5 
51.5 • 48.5 - 



32.4 
53.3 



54.3 
51.2 



29.4 
53.3 



47.4 52.2 



29.6 
53.3 



70.0 41.2 
60.0 - 58.1 



36.4 50.0 



53.3 
60.0 



57.1 
63.6 



37.5 
39.3 



50.0 
r7.5 



62.5 



54.5 
54.5 



LOW SCORES 



ITBS Concepts 
4th Grade 
5th Grade 

ITBS >oblem Solving 
4th Grade 
5th Grade 

Knowledge about Scientists 
4th Grade 
5th Grade 



27.8 , 31.3 



36.0 



25.0 
36.4 



36.4 
18.2 



^^■4 18.7 37.5 43.7 41.2 40.0 
29.6, - 44.4 •■ ■ 46.2 - 



22.2 



36.4 
35.5 



8 36.4 35.3 18.2 33.3 45.5 



22.2 
45.5 



44.4 
35.3 



41.2 
58.3 



45.5 



31.6 38.9 



APPENDIX I 



Results. . I TBS MathetPc tics Correlations for the 6-Dialogue Sample 



Table I.l Correlations of ITBS Math Concepts Scores 

with Knowledge Test Scores, Interest Test 
Scores and Career Maturity Scores 

Table 1.2 ■Correlations o^ ITBS Math Problem Solving 

Scores with Knowledge Test Scores, Interest 
lest Scores and Career Maturity Scores 



ERIC 
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Taole I.l 



l9Z6-_71_6_:Pjjlq3ue Sample. Correlations of ITBS Math Concepts 
With Knowledge about Science Careers, Interest in Science as a 
Career and Career Maturity 



Knowledge About Science Careers 



1976 

Pretest Posttest 



1977 

Pretest Posttest 



4th Grade Total 
5th Grade Total 
4th Grade SCAT 
5th Grade SCAT 
4th Grade No-SCAT 
5th Grade No- SCAT 



.38** 
,27** 
.39** 
,52** 
,35** 



.46** 
.43** 
.46** 
.47** 
.41** 



.33** 
.28** 
.33** 
,48** 
,29* 



. 42** 
.41** 
.37** 
.51** 
.50** 



Science Career Choice 



4th Grade Total 
5th Grade Total 
4th Grade SCAT 
5th Grade SCAT 
"th Gra. e No-SCAT 
:cii Gra,.'e No-SCAT 

Science Career InLeres t 

4th Grr ie Total ^ 
■■■■'1 Grad^ lotal ' 
4U Grade SCAT 
5th Grade SCAT 
4Lh Grad?} No-^CAT 
5^1 C ade No-SCAT 

Int.rebt In SCAT Careers 

4th Grade Total 
jth Grade Total 
4th Gra-le SCAT 
5tn Grade SCAT 
4t. Grade No-SC, 7 
5tii Grade No-SCAT 



,10 
.15* 
,10 
,21 
12 



-.05 
.02 
-.06 
-.17 







.15 


.14 


.04 


.08 


-.05 


.04 


.07 


.12 


.06 


.10 


.17* 


.20** 


.10 


.14 


.29** 


.18* 


.01 


..06 


.13 


.09 


.26** 


.25** 


.13 


.09 


-.03 


.06 


.20 


.34 



Career Maturit'^ 



4th Grade Total 
5th Grade Total 
4th Grade SCAf 
5th Grade SCAT 
^ih Grade No-SCAT 
5th Grade No-SCAT 



.18* 
. 22** 
!22* 
. 44** 
!06 



.36** 
.05 
.39** 
. 49** 
!37** 



P < -Ob; 



.01 



- I.l 
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Table 1.2 



1976-77 6-Dia1og ue Sample. Correlations of ITBS Math Problem 
Solving with Knowledge about Science Careers, Interest in 
Science as a Career and Career Maturity 



1976 1977 
Pretest Posttest Pretest Posttest 



Knowledge About Science Careers 



4th Grade Total .30** .47** .33** .38** 

5th Grade Total .26** .43** .28** .41** 

4th Grade SCAT .33** .49** .32** .37** 

5th Grade SCAT .50** .48** .49** .52** 

4th Grade No-SCAT .24** .43** .34** .40** 

5th Grade No-SCAT " " ' " 

Science Career Choice 

4th Grade Total --08 -.01 .03 .10 

5th Grade Total --H --04 .11 .13 

4th Grade SCAT --10 .04 .01 .08 

5th Grade SCAT --lO . -.05 -.17 -.12 

4th Grade No-SCAT --OS -.12 .10 .16 

5th Grade No-SCAT " - - 

Science Career Interest 

4th Grade Total - - -.01 .02 

5th Grade Total - - .]3 .17* 

4th Grade SCAT - - .03 .08 

5th Grade SCAT . - - .15 .05 

4th Grade No-SCAT - - -.08 -.09 

5th Grade No-SCAT - - - - 

Interest In SCAT Careers 

4th Grade Total - - -.06 .10 

5th Grade Total - - .28** .07 

4th Grade SCAT - - -.03 .18 

5th Grade SCAT - - -.04 -.12 

4th Grade No-SCAT - - -.17 -.14 

5th Grade No-SCAT - - - - 

Career Maturity 

4th Grade Total .17* - - .36** 

^'th Grade Total .19** - - .06 

4th Grade SCAT .18* - - .38** 

5th Grade SCAT .36** - - .53** 

4th Grade No-V:AT .11 - - .38** 

5th Grade No-SCAT - -v ' - 



p < .05; ** p < .01 
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